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A B S T R A C T
A major problem currently facing politicians and policymakers 
in Kenya is a serious growth of urban unemployment. The problem is 
aggravated by an increasing tendency for persons to migrate from the 
rural areas to the cities in the hope of obtaining employment at incomes 
significantly above those obtainable in the rural areas.
The purpose of this study, therefore, is to design a simulation 
model to trace movements in net rural to urban migration in Kenya over 
time. The model is an adapted version of the Todaro dynamic model (1969) 
which explains the rate of net migration in terms of rural-urban modern 
sector employment. The Todaro hypothesis is discussed in detail and 
migration literature reviewed before development of the model is attempted. 
A flow chart is presented to demonstrate the variable and parameter 
interactions which occur and tests are applied to the model to assess its 
predictive capacity and structural soundness before experimentation is 
justified.
Experimentation with the model focuses on the impact of changes 
in key variable and parameter values on migration rates, urban employment 
ratios, workforce growth rates and workforce number in both sectors. The 
results indicate clearly the potential magnitude of the employment problem 
in Kenya and highlight the need for immediate implementation of effective 
policies to curb migration and reduce income differentials. A brief 
discussion of recommended policies is given with the conclusion being that 
an integrated overall approach to the problem is required if any impact
is to be made in the future.
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1CHAPTER 1 
INTRODUCTION
In the short period following independence, a characteristic feature
of many of the nations of tropical Africa has been the phenomenal growth
in size of the urban sector, with actual growth rates for many of the
major cities being as high as 7 to 10 per cent per year (Todaro, 1971).
At the same time, despite creditable performances in terms of both GNP
and industrial output growth, economists and policy makers have become
preoccupied with a growing urban unemployment problem which is beginning
to reach very serious proportions (Harris and Todaro, 1968 ; ILO Report,
1972). The problem has drawn attention to conflicts which may exist between
output growth and employment growth^ as policy goals in these economies
and emphasis in recent times on employment orientated strategy has arisen
2out of a greater concern for equality in development.
Discussion of the unemployment problem in less developed countries 
is however beset by difficulties of definition since most of the concepts 
and measurements used have been derived from those applied to the developed 
economies where the situation is vastly different. The concept of the 
working week and availability of social security benefits for the 
unemployed in the developed countries has made measurement of the problem 
generally precise and clearly definable. Numbers unemployed are usually 
small and easily categorised into groups for policy formulation purposes
1. Sundrum (1975) however notes that the conflict may be more in terms 
of strategies for long term employment creation and short term employment 
creation or conversely, between the weight given to current versus future 
employment problems since policies aimed at output expansion now, may give 
rise to greater employment in the long run.
2. Emphasis on employment creation is particularly marked in work done 
by the International Labour Office in its series of country reports 
(Colombia, Sri Lanka, Kenya, Iran and the Philippines).
2and unemployment is usually the prime cause of poverty in the community.
In the less developed countries definition is less clear with large 
segments of the population not working to any set pattern and having no 
access to social security services. Measurement is therefore generally 
based on census information and definitions used essentially arbitraty.
For example, in such surveys difficulties arise in deciding whether or 
not the involuntary unemployed include those reluctant to leave their 
villages with inbuilt informal social security systems and the educated 
unemployed waiting in the urban area in anticipation of employment but 
supported by parents and relatives in the meantime. Furthermore, in these 
countries unemployment and poverty are not necessarily closely linked 
(Sundrum, 1975).
Such difficulties of definition have meant that in East Africa precise
measurement of the problem has rarely been attempted, but in general, a
3typical pattern emerges with a large proportion of the unemployed consist­
ing of rural-urban migrants who are young, single, male, first time job 
seekers with a moderate level of education, aspiring to jobs they believe 
compatible with their educational status. Even if this kind of unemploy­
ment does not constitute as serious a potential poverty problem as it 
would if those openly unemployed were household heads and family bread­
winners, it still represents a major economic problem since '...ill 
affordable waste occurs when educational investment produces idle 
resources' (Eriksson, 1974). Moreover, given that many of the unemployed 
are of rural origin and given positive marginal products of labourers in 
agriculture, any unemployment in the urban area represents a loss to the 
economy as a whole which should be avoided.
3. For the purposes of this thesis urban unemployment will be defined as 
all adult persons in the urban workforce having zero income or seeking 
work (ILO Report, 1972, p. 57). A precise definition of the urban 
workforce is given in Chapter 3.
The general trend towards increasing unemployment has resulted
in a major upheaval of development theory in recent times (Eriksson,
op. ait) since earlier models of economic development, had tended to place
considerable emphasis on shifting ’surplus’ labour resources from rural
4areas to be converted into renumeratively employed labour in industry.
There has indeed been a shift in labour from rural to urban areas and a 
rapid expansion of industrial output but '...unfortunately, most cross- 
sectional and time series evidence of the relationship between industrial 
output growth and employment creation in the less developed countries 
provides a uniformly consistent picture of a significant employment lag' 
(Harris and Todaro, op. cit.) so that the tendency has been for increased 
urban unemployment problems.
But despite the existence of known unemployment in the cities and 
positive marginal products in agriculture, rural to urban migration persists 
in East Africa and appears to be accelerating (Harris and Todaro, op.cit.) . 
It therefore tends to aggravate the unemployment problem by increasing its 
absolute and relative dimensions, so that the process can no longer be 
considered as a desirable economic phenomenon. To quote Jolly (1970, p.119) 
in this context
Ten or fifteen years ago rural-urban migration was 
generally considered by economists in a favourable light.
It was the natural process by which surplus unemployed and 
under-employed rural labour was transferred from the country­
side to provide manpower needed for industrialisation in the 
towns. The process was beneficial, since labour was being 
shifted from where its social marginal product was assumed to 
be lower than zero to where its social marginal product was 
greater. Far from being concerned with measures to stem 
the flow, the major interest of these economists was with 
policies that would release labour to increase it. Indeed, one 
of the reasons given for trying to increase productivity in 
the agricultural sector was to release sufficient labour for 
urban industrialisation. How irrelevant most ot this concern 
looks today!
4. For example, the Fei-Ranis model (1961) utilises the spatial reallocation 
of rural labour to the industrial sector afc the criterion for success in 
development effort.
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Policies must therefore be designed and effectively implemented to 
curb the flow of migrants from the rural areas if any significant reduction 
of the urban unemployment problem is to be achieved. Two pertinent 
questions should be asked in the evaluation of such policies. They are -- 
a) What are the costs (both in terms of explicit expenditures and terms of 
modifying such goals as economic growth) and the benefits involved in 
these proposed solutions to urban unemployment; and b) How effective are 
the policies likely to be in the alleviation of the unemployment problem?
However such questions can only be properly answered if the process 
and net effects of rural to urban migration are adequately understood. In 
the African context, until recently, research in this field was almost 
exclusively the domain of anthropologists, sociologists and geographers 
so that there has been '...a dearth of information on the economic behaviour 
of rural-urban migrants and the implications of rural-urban migration for 
employment and development in both rural and urban areas’ (Byerlee and 
Eicher, 1972, p. 20). A recent significant contribution in this respect 
has been the Todaro model (1969) which emphasises the overriding importance 
of economic factors in the decision to migrate and attempts to explain the 
shift of rural labour to the cities in terms of rural-urban income 
disparities and the probability of a migrant obtaining urban modern sector 
employment. It does not attempt to explain which individual migrates 
but how many will migrate in any given time period. In many respects the 
model is an over simplification of reality but, by providing a systematic 
framework for analysis, it has made possible a more rigorous investigation 
of the quantitative importance of the various factors influencing overall 
migration rates. It is therefore also a significant contribution to 
employment theory for the less developed countries.
Todaro's work emanates largely from observations made during the 1960s 
in Kenya, a country beset with an urban unemployment problem of '...appalling 
intensity and extent' (ILO Report, 1972, p. 64) and high rates of rural-
5urban migration. The dimensions of the Kenyan urban unemployment problem 
are indicated in Table 1.1 which also provides an indication of the 
seriousness of the problem in Africa as a whole.
TABLE 1.1
URBAN UNEMPLOYMENT RATES IN AFRICA*
Country
(Urban centres)
Unemployment
rate
Country
(Urban centres)
Unemployment
rate
Algeria (1966) 26.6 Kenya (1969)
8 urban areas 17.4
Cameroon (1966)
Douala 13.0 Morocco (1960) 20.5
Yaounde 17.0
Congo (1958) Nigeria (1963)
Leopoldville Lagos 15.5
(Kinshasa) 15.0 Ife 19.7
Onitsha 26.3Ghana (1960) Kaduna 30.8Large towns 11.6 Abeokuta 34.6
Ivory Coast (1963)
Abid j an 20.0 Tanzania (1965) 12.6
Source: Todaro, M.P. (1971), p. 390.
* That is, percentage of the urban workforce unemployed.
The magnitude of rural-urban migration is clearly reflected in urban 
population growth rate statistics. Between the census years of 1948 and 
1962, the African population in towns of more than 2000 persons rose from 
3.1 to 5.3 per cent of the total number of Africans in Kenya. At the same 
time, the eight largest Kenyan urban centres grew by more than 6 per cent 
per annum with some of the smaller centres growing even more rapidly (ILO 
Report, 1972). In the period after 1962 until the 1969 Census, urban growth 
accelerated and became more concentrated with a dramatic increase occuring 
in Nairobi of 10.5 per cent per year. Table 1.2 demonstrates the rapid 
annual growth of the African population in the eight largest urban centres 
in Kenya for both periods.
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TABLE 1.2
AVERAGE ANNUAL GROWTH OF AFRICAN POPULATION IN 
OF KENYA, 1948-62 $ 1962-69
THE MAIN TOWNS*
Town 1948- 62 1962-69
Nairobi 6.5 10.5
Mombasa 7.1 5.0
Nakuru 6.3 4.9
Kisumu 7.2 5.0
Thika 10.5 5.6
Eldoret 7.6 0.4
Nyeri 9.1 5.2
Nanyuki 8.0 3.0
Source: ILO Report, op. cit., p. 49
Notes: * Towns are ranked according to size in 1969. For an indication of 
the relative size of these towns refer to workforce statistics, 
Appendix A.3.
For the 1962-69 period the Report estimates the inflow of migrants 
into the urban centres at approximately three times the rate of modern 
sector job creation which provides some indication of the seriousness of 
the employment problem. A considerable proportion of the migrants were in 
fact absorbed into small scale or informal sector employment^ by a process 
of 'involuntary growth' whereby the number of people employed increased 
more rapidly than incomes (ILO Report, op. cit.,p. 94). The result was 
the growth of a serious poverty problem in the urban areas of Kenya - the 
problem of the 'working poor' (ILO Report, op. cit., p. 94). Nevertheless, 
a random survey of 1600 Nairobi adults indicated that over 10 per cent of 
the migrants were still seeking work up to three years after the time of 
arrival in the capital, as demonstrated by Table 1.3.
5 'The popular view of informal sector activities is that they are 
primarily those of petty trades, street hawkers, shoeshine boys and other 
groups "underemployed' on the streets of the big towns', but far from being 
only marginally productive it is 'economically efficient and profit making, 
though small in scale and limited by simple technologies, little capital 
and lacks links with the other ("formal") sector'. (ILO Report, op. cit., 
p. 5).
7TABLE 1.3
PERCENTAGE OF RURAL-URBAN MIGRANTS SEEKING EMPLOYMENT IN 
NAIROBI IN 1971 BY YEAR OF ARRIVAL
Year of arrival Percentage
1970-71 24
1969 14
1968 11
1966-67 8
1964-65 2
Source: ILO Report, op. cit., p. 49.
Such high proportions of migrants seeking work at any one time do not 
necessarily imply that all are in fact openly unemployed, but the figures 
do indicate the magnitude of the unemployment problem in Kenya and the need
to reduce migration if it is not to become more serious in the long run.
Furthermore, in that migration results in 'involuntary growth' of the 
informal sector and increased poverty problems in the urban area, the need 
to reduce the flow of migrants is greater still. The impact of migration 
on the rural sector should not be ignored either, since in Kenya the 
typical pattern emerges with a high proportion of the migrants being young, 
male and have some education (Rempel, 1971). This ’..process of selective 
migration adds to rural problems by leaving behind the uneducated, the 
very young, the old and a disproportionate number of women' (ILO Report, 
op. cit., p. 47) and if compounded by the fact that the migrant remains 
unemployed in the urban area it is likely to result in a reduction of farm
family income and a net loss to the economy as a whole.
The overall employment situation is well summarised by Ghai (1971):
The dynamics of the unemployment problem - soaring- 
population growth, disappointing rate of employment creation, 
ever rising numbers of school leavers, and continuing influx 
of people from the countryside into urban areas - are familiar 
enough and shared in some degree in most African countries but 
they have assumed particularly alarming proportions in Kenya.
In recent years the problem of the unemployed and of the school
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leavers has become a matter of major national concern 
and has stimulated extensive debate and inquiries into 
the ways and means of solving the unemployment crisis.
Since independence a number of short-term measures have 
been taken to alleviate the situation but the problem 
has persisted and intensified.
The aim of this study is therefore to design a simulation model to 
trace movements in net rural-urban migration in Kenya over time using the 
Todaro model as a basis. By experimental manipulation of the particular 
variables and parameters which influence the model output, some insight 
will be gained into the value of specific policies aimed at reducing the 
flow of rural migrants to the cities and alleviation of the urban unemploy­
ment problem. The study should also demonstrate the adequacy or otherwise 
of the Todaro model in explaining net rural-urban migration rates in Kenya.
In order to appreciate the model building procedure to be adopted 
throughout the thesis, brief discussion of the technique of simulation is 
necessary. Basically, the technique involves experimentation with a 
model of a system when analytical and numerical methods of experimentation with 
the true system are either impractical to employ (e.g., too costly) or 
bread down due to the complexity of the problem under consideration. A 'neat’ 
mathematical solution may not be the aim but rather the objective may be 
to gain insights into system behaviour through manipulation of model decision 
rules, variables and parameters (Anderson, 1974).
Models in general may be broadly classified as either deterministic 
or stochastic (probabilistic). Deterministic models (which may be either 
static or dynamic) do not permit system variables to be random and are 
usually less demanding computationally than stochastic models. The model 
developed in this thesis is dynamic-deterministic but can be adopted 
readily to incorporate stochastic features.
A simulation model will only be useful in prediction and observation 
if it adequately mimics the system under view. There must inevitably be
9some degree of abstraction from reality but a balance between simplicity 
and realism must be achieved if the study is to be worthwhile. Careful 
consideration is therefore given to specification of the functional 
relationships of the model and choice of the number of variables to be 
included in the analysis. As a general rule little difficulty is encountered 
in the definition of the endogenous or output variables since these will 
be defined in formulation of the goals of the study but real difficulties 
occur in choice of the input or exogenous variables which determine the 
output of the model. Too few exogenous variables may result in invalid 
conclusions whereas too many may render computer simulation a practical 
impossibility.
The procedure adopted in simulation follows no fixed pattern and varies 
between experimenters»depending on the purposes of the study and character­
istics of the particular system. In this thesis, three broad phases in the 
procedure can be identified. They are:
a) The Model Development Phase (Chapter 2)
b) The Model Validation Phase (Chapter 3)
c) The Model Experimentation Phase (Chapter 4)
The first involves a detailed discussion and review of migration 
literature with particular emphasis being placed on the Todaro hypothesis 
and from this, the model is developed and synthesised into the form of a 
flow chart. The flow chart is used to demonstrate the interactions which 
occur between exogenous variables and parameters in the determination of 
model output and is particularly useful in programming the model for the 
computer.
Validation, generally, involves a series of tests to ensure that the 
output of the model coincides sufficiently with the true system and meets 
the original intentions of the experimenter. In Chapter 3, three different 
tests are applied to the model with satisfactory results justifying experi­
mentation. The results of preliminary experimentation are presented in 
Chapter 4 and the overall conclusions of the study in Chapter S.
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CHAPTER 2
DERIVATION OF THE SIMULATION MODEL OF LABOUR MIGRATION 
AND URBAN UNEMPLOYMENT IN KENYA
With urban unemployment increasingly being recognised as a major 
problem in many of the less developed countries of the world, the focus 
of attention of economists and policymakers is shifting away from 
'disguised' unemployment in rural areas to the problem of open unemploy­
ment in urban areas. In the East African context, the problem has reached 
acute proportions but despite this and the existance of positive marginal 
products in agriculture, rural to urban migration persists and appears 
to be accelerating.
The aim of this thesis therefore is to design a simulation model 
to explain the observed pattern of net rural to urban migration in Kenya. 
The model, which is an adapted version of the Todaro^ dynamic migration 
model (1969), will be discussed and presented in the form of a flow chart 
in this Chapter.
2.1 THE TODARO MODEL
2.1.1 Behavioural Assumptions
The central hypothesis of the Todaro model is that the rate of rural 
to urban migration is a function of the difference between the present 
value of expected incomes in rural and urban areas.
The prospective migrant is assumed to weight urban real income 
by a subjective estimate of the probability of obtaining employment 
during a given time period. Considered concurrently, these two aspects 
determine the 'expected urban income' which is directly compared with an 
estimate of rural income for the same time interval.
6. Harris and Todaro (1970) have also developed a static equilibrium 
model of labour migration and urban unemployment but since interest in 
this thesis is in the dynamic aspects of rural-urban migration, the 
Todaro model is used as the basis of analysis.
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In the more general case where the time horizon or planning period 
for the individual exceeds one year, expected earnings from each source 
may be expressed in terms of a discounted income stream. Given a 
subjective discount rate, r, the present value of expected real rural 
income in period 't ’ ( V r ^ ) is given by:
(t)
t+H
l
t ' =t
(t')
(2- 1)
(1+r) t »-t
where Yr^,^ is the expected rural income in period (t')
H is the individual's time horizon, and 
t ? is t < t ’<t+H
Similarly, the present value of 'expected' urban income in period 't 
CVu^-j) is given by:
Vu (t) ; t^H YuCt') • P (t')
t *=t (1+r) t ’-t
- C (2-2)
where Y u ^ f  ^ represents urban real income in period (t')
represents the probability of obtaining urban employment 
in period (t1), and
C represents the initial fixed cost of transportation and resettle­
ment in the urban area.
According to Todaro, a positive differential between Vu, . and 
V r ^  implies that it is economically rational for the individual unskilled 
rural worker to migrate to the urban area in spite of the known existence 
of unemployment in both the modern and informal sectors. That is, the 
necessary condition required for migration is that:
Vu(t) ” Vr (t) (2-3)
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Migration in the model is viewed as a two stage process with the
first stage being represented by the departure of the migrant from the
rural area to join the pool of 'unemployed' in the urban 'traditional'
7or 'informal' sector. The second stage is reached if the migrant is 
employed within the modern industrial sector.
Workers in the informal sector are assumed to be randomly selected 
when new modern sector jobs become available so that the probability of 
initial selection in any period ( it )may be represented as follows:
a )
Y ( t )  • V )
s(t) ' N(t)
(2-4)
where y . represents the rate of increase in modern sector jobs in period (t).
V ^ J
N . is total modern sector employment in period (t). 
is the total urban labour force in period (t).
Thus the larger the size of the informal sector (S ^  - N ^ ) ,  the lower 
the probability of initial selection and the less the inducement to migrate. 
However, the probability of being employed in any period is assumed to be 
greater than in the previous period since 'the longer a migrant remains in 
the urban area the more contacts he can establish and the more likely he 
is to be holding a job after a certain period of time' {op.cit., p. 143) so 
that in general (p^,^) is calculated using the recursive formula:
P = jr(t) ’it)
and P (t') P (t'-1) + • "(t1) (2-5)
for all t' from t, t + H.
7. That is, that sector encompassing all workers not employed in the urban 
modern industrial sector. The term 'traditional sector' used by Todaro is 
perhaps misleading since it is used elsewhere in development literature to 
describe the rural, non-modern sector of the less developed countries. The 
term 'informal sector' used throughout the I.L.O. Report on 'Employment, 
Incomes and Equality in Kenya' (1972) will be adopted in subsequent discussion 
of the model.
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For 7T it is assumed that the migrant regards tt 
all periods in the time horizon,
1*e** 77 Ct ’) = "(t)
(f) to be the same for
for all t' from t, t + H.
There are conceptual difficulties involved if it is assumed that the 
migrant re-estimates tt for each period of the time horizon. The assumption 
would imply prior knowledge of such factors as future rates of migration, 
rates of job creation and size of the informal sector for all periods.
For this reason, the above definition is preferred and is used in the 
simulation of the model.
2.1.2 Discussion of the Behavioural Assumptions
Several important aspects of the model require detailed discussion. 
They are:
(i) The model emphasises the point that it is not merely size of urban 
earnings which influences the decision to migrate but that it is their 
size relative to rural earnings which is important. A considerable 
body of migration literature supports this hypothesis. Gugler (1968) 
in a survey of migration causes in sub-Saharan Africa concludes that 
economic forces have been the predominant cause of rural-urban migration. 
Bell (1974), in a model applicable to Southern Africa, emphasises the 
significance of the income differential and argues that the lower the 
level of regional rural productivity, the greater should be the proportion 
of workers absent as migrants but states that high levels of productivity 
are not inconsistent with high levels of absenteeism, provided that the 
differential is sufficiently large. Gulliver (1955) has observed in East 
Africa a striking inverse relationship between size of land holdings and 
the proportion of males absent as migrants, while Hutton (1966) has shown 
in Western Uganda that secondary school leavers are fully prepared to 
work in agricultural occupations provided that agriculture holds out income
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prospects which compare favourably with those obtainable from urban 
employment. An explanation of migration in terms of income differentials 
is also perfectly consistent with the reverse migration flows which are 
occasionally observed (Jolly, 1971).
The significance of the differential will vary between regions and 
between individuals, however. Godfrey (1973), in an analysis of Ghanaian 
migration data from 1955 to 1970 demonstrates that in the period 1960-65 
the rate of urban in-migration actually increased in spite of declining 
differentials and increased difficulties of obtaining urban employment 
(declining p ). He takes this analysis as grounds for considerable 
doubt for the adequacy of the Todaro hypothesis in explaining rates of 
net rural-urban migration but concedes that in general the differential 
will have significant influence on the decision to migrate.
There has been considerable debate in the literature as to whether 
the differential is in fact a real income differential. Lewis (1954), 
for example, has argued that a positive money wage differential in the 
order of 50 per cent is necessary to induce migration but this does not 
necessarily imply a corresponding real income differential. Hagen (1958) 
argues that this differential is actually a distorted real income different­
ial resulting from disproportionate growth rates in the manufacturing 
versus agricultural activities. Todaro (1969) himself enlists a body 
of literature to support his argument that it is the real differential 
which is important and concludes that this is the general consensus of 
opinion.
Difficulties however occur in the definition and measurement of the 
rural-urban real income differential. Firstly, the relevant variable may 
not be the actual income differential but the perceived differential.
Actual and perceived differentials will diverge when there is imperfect 
urban job information or unduly high expectations of those job seekers 
educated in rural areas. Secondly, returns to education in the two areas
may be different and a comparison of average real differentials may
conceal the difference. Thirdly, problems of specification of real urban
income occur where prices are higher, fringe benefits more available but
leisure time less in urban areas. Fourthly, Knight (1971) has demonstrated
that the supply price of rural labour will vary depending on whether the
decision-making unit is the individual or the household.
If the marginal productivity of labour is less than 
the average productivity the household as the 
decision making unit could subsidise the migrant in 
town. Furthermore, the agrarian system can also 
determine the relevant rural income, since the 
average product of labour is the relevant income 
for an individual who cannot rent or sell his land 
because of the communal land holding system.
(Byerlee and Eicher, 1972, p. 23)
(ii) The model assumes that rural workers migrate in anticipation of a 
job in the modern sector. Work in the informal sector is implicitly 
regarded as akin to open unemployment. If, however, most migrants are 
thinking merely in terms of picking up what they can in the informal sector 
then the rate of net migration will be influenced by what is going on in 
that sector as well as by earnings and employment possibilities in the 
modern sector. To describe migration as being functionally dependant on 
the relationship between rural earnings, modern sector earnings and 
probabilities of obtaining employment in the modern sector may in fact be 
an incomplete specification of the economic variables influencing the 
decision, unless the migrant accounts for this period of informal sector
g'employment' in his estimate of Yu^,^.
The relative ease of entry into informal sector employment may also
influence the migrant's estimate of Yu,^,. . p,. so that an initial
( t ’ ) U t )
period of employment in this sector appears quite attractive at the outset.
15
8. It should be emphasised that the model does not attempt to predict 
whether any particular individual will migrate - it seeks to explain how 
many individuals migrate under a given set of economic circumstances.
16
A quotation from the ILO Report (op.cit. , p. 224) is appropriate 
in this context:
... for a large portion of the rural population 
in Kenya, migration to urban areas represents an 
improvement in current income, irrespective of 
whether the work found is in the formal (modern) 
or the informal sector. It is not only the 
high-wage formal sector job that attracts the 
potential migrant, but also the income opportunity 
in the informal sector.
A further implicit assumption of the model is that growth of the informal 
sector, ceteris paribus, acts as a deterrent to migration by lowering the 
migrants estimate of 'expected' urban income. But if growth in size implies 
an expansion of output and employment opportunities within the sector, it is 
conceivable that a large informal sector may actually attract migrants from 
the rural areas. This is outside the scope of this particular study but is 
an hypothesis well worth further investigation.
(iii) The model attributes little significance to non-economic aspects 
in the decision to migrate. This may be satisfactory for a macro-model 
if it is in fact the economic forces which mainly account for the overall 
rate of migration and if social, political and other factors determine 
only which particular individuals migrate and when they migrate. Jolly (1971) 
assumes this to be the general case and states that 'the most important 
causes of rural-urban migration are usually economic'. But Godfrey expresses 
doubt by saying that 'what is at issue is whether economic variables are 
the only important variables' (op. cit., p. 75) in determining the rural- 
urban rate of migration. Mitchell (1959) and Rempel (1970) have argued 
that economic factors appear to be the necessary condition for migration 
but they may not in themselves be a sufficient condition. However, Gugler 
(1968) states that in most cases economic factors are sufficient in 
themselves to induce migration. Bell (1972), in his model of rural-urban 
migration, recognises the overriding importance of economic factors in 
the decision to migrate but by use of a utility function demonstrates that 
non-economic elements may have significant influence on the length of time
17
ct')
spent away from the rural area.
Todaro (op. cit., p. 142) attempts, however, to allow for the
non-economic benefits and costs of urban residence in his variable Yu^
which he states could be adapted 'as a proxy variable for all elements
of urban real income, i.e., wages, cost of living, urban amenities, etc.'.
It is doubtful whether such variables are in fact 'monetised' by the
individual in his decision to migrate. In any case, it would be very
difficult to accurately specify such non-economic factors in the 'expected'
income variable. Todaro does not consider non-economic forces in the home
9area - factors which Bell considers to be significant in the decision.
(iv) The influence of education on the decision to migrate warrants 
consideration since a widely held view is that it tends to induce migration 
in many countries (Jolly, 1971). Todaro agrues that education is easily 
embodied into his model without the specification of a separate variable 
since the propensity to migrate, the probability of obtaining a modern 
sector job and the average income earned by the migrant are all higher, 
the higher the level of education achieved. In essence, the educated 
migrant's estimate of Yu^,^ . P^tij f°r anY period is assumed to be 
positively affected. The idea is plausible but it should be borne in mind 
that education may influence migration quite separately from its influence 
on 'expected income'. If this is so (and Godfrey (op. cit., p. 71) argues 
strongly that it is), then a macro model attempting to explain rates of 
migration in terms of changes in expected income differentials may be 
inadequate. Godfrey argues, for instance, that education may increase the
9. This may be due to the significantly different socio-political situation 
in South Africa where migration means a much clearer break with normal family 
relationships since it is so difficult for families to accompany the worker 
and since return to the home area during the contracted period is virtually 
impossible.
10. For example, Todaro (1971, p. 392) has shown that in Kenya, urban-rural 
income differentials in 1968 averaged 20 per cent for those with no education 
or less than five years of primary education, 80 per cent for those with 
five to eight years of primary education and 240 per cent for those with 
secondary education.
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inducement to migrate (irrespective of urban employment opportunities) 
by differentiating the individual from the home group.
(v) Even though Todaro assumes the estimate of Yr, to be based on past 
realisations of rural income, he excludes the use of a probability factor 
on the grounds that the extended family system largely negates the 
potential impact of variations in annual rural output. However, sharing 
of this sort cannot necessarily be assumed to stabilise rural income since 
the large areas are often adversely affected simultaneously so that there 
does seem to be a strong case for inclusion of a probability factor in the 
migrant's estimate of rural income.
in terms of the simulation model, it would be a relatively simple 
matter to generate random values for Yr, n and to permit past earnings 
experiences to influence the current estimate of rural income.
(vi) The model makes the implicit assumption that migrants act simply to 
maximise expected income. However, Jolly (1971) points out that 'studies 
have suggested that many individuals, particularly when poor, act to 
maximise minimum income to avoid falling below the breadline'. The Todaro 
model takes no explicit account of risk aversion - the risk of settling in 
the urban unemployment pool rather than in a modern sector job. If it is 
assumed that migrants are in fact risk averse, the value attributed to 
V u ^  may in fact be far less than the wave differential might imply and 
the inducement to migrate less than expected. Corden and Findlay (1973) 
and Stiglitz (1969) have suggested adaptations to the Harris-Todaro model 
(1970) to allow for the risk factor in the estimation of the urban 
'expected' wage.
(vii) Godfrey suggests (op. cit., p. 73) that the migration decision 
should preferably be conceived of as two spearate decisions;
the initial decision whether or not to migrate, and
the later decision, faced after a period of unemployment
or underemployment, whether or not to return to the home area.
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The point is that time spent in the urban area may be influenced 
by additional non-economic aspects not initially considered by the migrant. 
These factors may influence the rate of net migration in any period and 
may therefore further impair the accuracy of a macro model of net migration 
based on rural-urban income differentials alone.
(viii) The implicit assumption of the model is that migrants concurrently 
arriving in the urban area face an equal probability of selection for 
modern sector employment. But if discriminatory hiring practices exist 
(e.g., tribal preferences and/or preference for the educated), then n 
will be different for different individuals and a greater concentration of the 
preferred group(s) in the informal sector may be expected. The implication 
of this is that, apart from differences which occur in rural income, migration 
flows from different rural areas to the urban sector may be different.
2.1.3 Analysis of the Model
The equilibrium proportion of the urban labour force that is not 
absorbed by the modern industrial economy is assumed to be established 
when the rate of job creation in the urban modern sector is equal to the 
rate of growth of the urban workforce and is derived by the interaction 
of carefully specified labour supply and demand relationships.
(i) The supply of labour to the modern industrial sector:
The rate of growth of the urban labour supply in any given period 
is assumed to be determined by principal factors:
1. The natural rate of increase of the urban workforce denoted 
by 'ß ' and predetermined by demographic factors.
2. The rate of rural to urban migration, denoted by fm ’ and 
determined by the rural-urban real income differential and
the probability of the migrant obtaining modern sector employment.
In order to estimate the aggregate urban labour supply function Todaro 
makes the following simplifying assumptions regarding rural-urban migrants:
20
(ii) The planning horizon for each prospective migrant is assumed 
identical.
(iii) The fixed cost of migration for all workers is assumed identical.
(iv) The discount factor is constant over the planning horizon and iden­
tical for all prospective migrants.
(v) The rural-urban real income differential is assumed constant over 
the planning horizon and identical for all individuals.
Using the above as a basis, Todaro defines the following aggregate 
urban supply relationship for the period t,t + 1
(t+1) s(t) • ^  + 6(t) + ( 2- 6)
where S is as previously defined (equation 2-4) and
K .(t)
Vu - Vr (t) (t)
(t)
(t) , and K is a constant.
(ii) The demand for labour in the modern sector:
The demand expression used to reflect modern sector job creation 
for the period t, t+1 is as follows:
(t+1)
where N and y
N (t) * (1 + Y (t)} (2-7)
(t) are as previously defined (equation 2-4).
The proportion of the urban labour force employed in the modern
sector (E) for period t ' can therefore be denoted by; 
N
(t)
(t)
(t)
(2-8)
(iii) The Steady State Condition of the Model
The equilibrium proportion of the urban labour force not absorbed by 
the modern industrial economy is therefore established when, according to 
the equations defined, the following conditions hold for periods t,t+l:
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(t+1) = (t+i)
(t) (t)
that is: N . (1+Y^) S Ct) • (1+B(tpKa(t)
(t) 00
that is 1+Y(t) = l + ß(t)+Ka(t)
that is, when ^(t) = ^(t)+^a (t) (2-9)
For specified levels of 3> and the real urban wage differential, 
Todaro postulates that given a significantly positive real urban 
differential and a condition that > 3 ^ >  then the resulting
differential (YrtO  will induce migration such that the growth of the 
urban labour force will exceed the rate of job creation, i.e,,
h o  * V) + K°oo
The system is therefore in disequilibrium and, ceteris paribus, will 
result in a relative increase in the size of the urban informal sector 
( S ^  - N ^ )  with the result that the probability of a migrant being 
selected for employment declines over time. The effect is to reduce 
incentive to migrate since ?a ’ declines simultaneously, resulting in a 
slowing down of the rate of growth of the urban labour force 
( 3 ^  + K a ^ ) ,  Thus, it (the probability of selection) acts as an 
equilibrator, in the determination of the equilibrium size of the informal 
sector. This level is denoted by 1-E* where E* is that proportion of the 
urban labour force employed at equilibrium. If the unemployment rate 
falls below 1-E* equilibrating forces in the form of rising tt 's will be 
set in motion to restore the condition.
A problem with the model is that, in reality, an equilibrium situation 
would rarely be achieved since values for y and a, in particular, would 
be continuously fluctuating, The simulation model, however, has the
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p o t e n t i a l  to  examine t h e  impact o f  co n t in u o u s  change in  pa ram e te r  v a l u e s  
and, a t  t h e  same t im e ,  f o r  g iven  v a lu e s  i t  i s  c a p a b le  o f  g e n e r a t i n g  the  
long term e q u i l i b r i u m  c o n d i t i o n  d e f in e d  by Todaro.
2 .1 .4  Model R e - s p e c i f i c a t i o n
Zarembka (1970) has c r i t i c i s e d  t h e  s p e c i f i c a t i o n  o f  the  a g g re g a te  
urban la bour  supply  r e l a t i o n s h i p  ( e q u a t io n  2-6) s in c e  i t  im p l i e s  t h a t  
th e  r a t e  o f  m ig ra t i o n  does not  depend upon t h e  r u r a l , o r  s end ing ,  p o p u la t i o n  
but  upon th e  urban ,  o r  r e c e i v i n g ,  p o p u l a t i o n .  S ince  th e  income d i f f e r ­
e n t i a l  o p e r a t e s  on r u r a l  w orkers ,  he a rgues  t h a t  m i g r a to r y  f low should 
be exp res sed  in  te rms o f  t h e  r u r a l  l abou r  f o r c e .  Th is  w i l l  a l t e r  the  
b a s i c  supp ly  r e l a t i o n s h i p  denoted  by e q u a t io n  (2 -9 ) .
For p e r io d  t ,  t+1 a g g re g a te  a g r i c u l t u r a l  l a bou r  f o r c e  (A) can be 
r e p r e s e n t e d  by:
V u  ■ V )  - Ko( t d  (2 ‘ 10)
where 6 ,  . r e p r e s e n t s  th e  n a t u r a l  r a t e  o f  i n c r e a s e  o f  t h e  r u r a l  work 
V ^  J
fo r c e  and -Ka,  t h e  r a t e  o f  r u r a l - u r b a n  m i g r a t i o n . 1^
V  ^J
Since  Todaro assumes t h a t  em ig ra t i o n  from th e  r u r a l  a r e a s  e qua l s  
urban im m igra t ion ,  th e  a g g re g a te  u rban  workforce  f o r  t h e  same p e r io d  can 
be r e p r e s e n t e d  by:
( t  + 1) s ( t )  • <1+*W ( t ) ( t ) ( 2- 11)
This  s p e c i f i c a t i o n  i s  in  f a c t  a s i m p l i f i c a t i o n  o f  r e a l i t y  s in c e  i t  
im p l ie s  t h a t  th e  n a t u r a l  growth r a t e  o f  t h e  urban  workforce w i l l  be 
in f l u e n c e d  by t h e  t o t a l  number o f  m ig ra n t s  from th e  p r e v io u s  p e r i o d .
11. This  w i l l  on ly  app ly  in  c a s e s  where ( t )  * a ( t )  ^  ' For th e
l e s s  l i k e l y  case  o f  u r b a n - r u r a l  m ig r a t i o n  i t  would be n e c e s s a r y  to  
r e - s p e c i f y  th e  m ig ra t i o n  r a t e  in  te rms o f  t h e  send ing  o r  urban  p o p u la t i o n  
such t h a t :
( t  + 1) ( t ) (1+6(tF + c t )  • ( t )
where r e p r e s e n t s  numbers o f  u r b a n - r u r a l  r e t u r n  m i g r a n t s .
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However, i t  avo ids  th e  com plex i ty  o f  s p e c i f i c a t i o n  o f  sex ,  age and m a r i t a l  
s t a t u s  o f  th e  m igran t  workforce which i s  beyond t h e  scope o f  t h i s  s tudy  
and which would be v e ry  d i f f i c u l t  t o  s p e c i f y  under  any c i r c u m s ta n c e s .
For th e  p e r io d  t ,  t  + 1 th e  ag g re g a te  l a bou r  f o r c e  (T) t h e r e f o r e  i s :
T t t +n  = s ( t + n  + V + i )
s ( t ) ( 1+ß( t ) :i + A( t ) (1+a( t P
( 2 - 12)
The e q u i l i b r i u m  c o n d i t i o n  s p e c i f i e d  by e q u a t io n  (2-9) w i l l  be a l t e r e d  to
1+Y,
S ( t )  ‘ (1 + ß ( t )  + A( t ) Ka( t )
( t )
( t )
b(t)
S ( t )  ' (1+ß( t ) } + A( t ) Ka( t )
( t )
A( t )  * Ka( t )
- 1
( t ) B( t )  + S (2-13)( t )
The labour  fo r c e  growth r a t e  i n d e n t i y  used  by E t h e r in g to n  (1965) can be 
i n c o rp o r a t e d  i n t o  th e  model t o  t r a c e  changes in  l a bou r  fo r c e  growth r a t e s  
in bo th  s e c t o r s  th rough  t im e .  The i d e n t i t y  i s :
PA' (2-14)
where P T ' , PA' and PN' r e f e r  t o  th e  a c t u a l  r a t e s  o f  growth o f  t o t a l  (T) 
a g r i c u l t u r a l  (A) and n o n - a g r i c u l t u r a l  (N) l a bou r  fo r c e  r e s p e c t i v e l y ;  and 
PT, PA and PN r e f e r  t o  th e  s i z e  o f  t h e  t o t a l  a g r i c u l t u r a l  and n o n - a g r i c u l t u r a l  
l abou r  fo r c e  f o r  any given p e r i o d .
Expressed in te rms o f  t h e  symbols used th roughou t  t h e  d i s c u s s i o n ,  
the  a c t u a l  r a t e  o f  growth o f  th e  r u r a l  workforce in p e r io d  ' t ' ( i . e . ,  the  
n a t u r a l  i n c r e a s e  less m ig ra n t s )  would be:
PA ' ( t )  = 6 ( t )  ‘ K° ( t )  •
= 5 Ct) - Ka( t )
(2-15)
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Similarly, the actual growth rate of the urban workforce in period ’t ’ 
(natural increase plus rural migrants) would be represented by:
(t) ß(t) +
V) Kact)
s(t)
(2-16)
Given these relationships, the actual growth rate of the total workforce
in period ’t' would be represented by:
(S,^ . ß Ka(t) ' A (t)(t) * M(t) + + A (t) • (6(t) ~ Ka(t)
(t) (t)
s (t) • ß(t) + Ka(t) A (t) - 6(t) - A (t) : Ka(t)
(t)
S (t) ' \t) + A (t) * 6(t) (2-17)
(t)
12. For the less likely case of urban to rural migration identities 
(2-14) and (2-15) would be re-expressed as follow:
P _ F , Ka(t) * A (t) (2-14a)
V , . ,  ' 6(t) =(t)
(t)
6(t)
(t)
Ka(t) ; s(t)
s (t)
(t) (t) (2-15a)
Note also, that equilibrium in the Todaro model, as specified by 
equation (2-13) would occur when = P N ' ^ .
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2.2 MODEL FLOW CHART
Having discussed the model in detail, it is useful to synthesise 
the information into the form of a model flow chart to demonstrate the 
parameter and variable interactions which occur and to assist in 
programming the model for computer simulation. The terminology used in 
Figure 2.1 corresponds exactly with that used in discussion of the model
13and the program derived from the flow chart is presented in Appendix B.l.
13. The only term not yet referred to is Q, the discount and employment 
interval, which is discussed further in Chapter 2, e.g., a Q value of 0.5 
implies a half-yearly discount interval.
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START
Reset Vru
t'<t+l
and Yr
Initialise
Read current size of 
urban workforce (S,
$ natural rate of 
increase
Subtract initial cost 
of migration from Vu,
Specify values for 
constant parameters
Read current size of 
rural workforce (A, 
li natural rate of  ^
increase ______
1ncrement 
year:
Read number employed in 
urban modern sector
creation (^7^))
Commence calculation ol 
discounted expected 
incomes
Define the discounted 
income differential:
Define migration rate:
Read value for 
expected rural income
Specify number of years 
to be simulated (Y) £ 
length of time horizon
(H)
Reset p
Read value for urban 
modern sector income
Initialise Vu 
at zero ,,
and Vr
Define n
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y
Rural workforce size: 
A<,.n =
Define size of work­
force at end of the 
year
Record output at the 
end of the year
Define the urban em­
ployment ratio at end 
of year as:Nr. ,,
Sft+n
Define size of work­
force at end of the 
year
Actual urban workforce 
growth rate:
Actual urban workforce 
growth rate:
.. K-(trV)
Actual rural workforce 
growth rate:
PA' ,. v =6 , . -K«,.»
Define actual workforce 
growth rates for the 
year
Define the size of the 
urban informal sector 
at end of the year as:
Sft + n- Nft + n_____
Define actual workforce 
growth rates for the 
year
Actual rural workforce 
growth rate:
Total workforce at end 
of the year:
Number employed in 
urban at end of year:
There exists net rural 
-urban migration
There exists net urban 
to rural migration
Actual total workforce 
growth rate:
PT' ,^ = 6(t) •A (t)+ß(t)
Rural workforce size: 
Ao * n =Am ( 1+6r^)-K“(t+1) (t)
Urban workforce size:
Actual total workforce 
growth rate:
Urban workforce size:
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CHAPTER 3 
MODEL VALIDATION
Model validation involves a series of tests to determine whether or 
not projections generated by the model conform sufficiently to records 
and expectations of real system behaviour. Three tests are appropriate 
in this respect. Firstly, a test to assess the predictive capacity of the 
model against historical data - if there is agreement between the data and 
model output, then it can be reasonably hypothesised that the model provides 
a realistic description of the past behaviour of the system. Secondly, a 
test to determine the structural soundness of the model by sensitivity 
analysis. Specifically, a model which is highly sensitive to changes in 
its less certain assumptions must be viewed with suspicion. Finally, it 
is necessary to ensure that long term projections conform to the Todaro 
steady state condition for specified variable and parameter values. In 
this case, it is important to demonstrate that the model is capable of 
generating a long term equilibrium condition which coincides with the Todaro 
condition‘d  for specified constant values of a, 3, y, H and Q.
3.1 COMPARISON OF MODEL DATA AND HISTORICAL DATA
The test for model predictive capacity against historical data involves 
first the selection of the appropriate time period for analysis. The period 
chosen in this case is 1962-69 since reliable statistical information on 
population by age and sex is available from Census data collected in 1969. 
Also, the period marks the focal point in interest in rural-urban migration 
and employment in Kenya, so that alternative sources of information are 
available for statistics not easily obtained or estimated, for example, 
the ILO Report on 'Employment, Incomes and Equality in Kenya', (1972).
14. Refer equation (2-13) in Chapter 2.
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Furthermore, it was at the end of this period that Todaro formulated his
hypothesis using Kenyan data as a basis.
Having selected the appropriate period, the next important phase is
to collect the relevant statistics to be used as a basis for comparison
with computer generated data. Statistics required in this case include
workforce, income and employment estimates.
To estimate actual rural and urban workforce statistics using 1962
and 1969 Census data as a basis, certain assumptions are necessary. The
assumptions of this analysis are that:
(i) The potential workforce in both sectors includes all male and
female adults as defined by the Census.^
(ii) The urban sector is defined by the enumeration of main towns
as presented by the Kenya Statistical Abstract, 1970.
(iii) The gross urban workforce consists of 45 per cent of the female
adults and 95 per cent of the male adults from the potential
urban workforce. These participation rates are based upon the
17assumption of a recent Kenya population study and an unpublished
18World Bank Report on employment in Nairobi in 1969.
(iv) Derivation of a realistic workforce estimate for each sector
requires deduction of the estimated number of adults in educational 
institutions. However, due to data deficiency problems, the figure 
cannot be estimated precisely. The simplifying assumption in this
15. That is, all persons of age greater than 15 years.
16. Kenya Statistical Abstract, Statistics Division, Ministry of Finance and 
Economic Planning, 1970, Table 191.
17. 'The Future Growth of Kenya's Population and its Consequences', Kenya 
Statistical Digest, June 1971, Vol. IV, No. 2.
18. Quoted in the ILO Report (op.cit., p. 341).
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case therefore is that total enrolment in secondary schools 
and tertiary institutions provides a reasonable estimate for
19the number of adults in educational institutions for the period.
(v) The actual rural workforce includes 95 per cent of the remaining
adults after deduction of education enrolment statistics from
20the potential workforce. Higher participation rates for women
in rural areas than in urban areas is assumed because -
...all the evidence available suggests that almost all 
Kenyan women in rural areas are engaged fairly regularly 
in economic activities. Moreover, even when not busy 
with economic activities, they are usually active in 
household duties. To lay great emphasis on the distinction 
between economic and non-economic activities seems 
somewhat arbitrary in rural areas, particularly when both 
of these kinds of activities contribute to raising family 
living standards. (ILO Report, op. cit.f p. 9).
(vi) The 'informal' sector is defined as a residual, that is, it
includes all persons in the actual urban workforce not employed
within the modern sector (S^  - N ) . This is the definition used
by Todaro (1969) but it depends critically on the definition of
21urban 'employment' used and the urban labour force participation 
rates assumed. A further difficulty is that participation rates 
cannot necessarily be assumed to remain constant over time, since 
changes in the social context may change the participation rate, 
particularly for women in the urban areas. The estimate derived
19. A complete breakdown of primary and secondary enrolments by age of pupils 
would remove the need for such a simplifying assumption. The figure estimated 
in this case excludes all adults enrolled in primary schools but includes an 
assumed compensatory number of non-adults enrolled in secondary schools.
20. To estimate the actual rural workforce the participation rate adjustment 
was made after deduction of education enrolment statistics since this would 
give the most accurate estimate. However, in the case of the urban workforce, 
where different participation rates were applied to males and females, it was 
necessary to deduct education enrolment statistics after adjusting for partic­
ipation rates since a breakdown of education statistics by male and female was 
not available. More precise statistics would permit the 45 per cent and 95 per 
cent adjustments to be made to females and males left in the urban workforce after 
deduction of female and male adults in urban educational institutions.
21. See following page.
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in this case is based on the simplifying assumption that these 
rates remained constant over the 1962 to 1969 period.
Workforce statistics based on the above assumptions are presented in 
Tables 3.1 and 3.2.
TABLE 3.1
RURAL WORKFORCE: KENYA, 1962 and 1969
1 2 3 Rural
Secondary
5 6
Total Urban Rural § Higher Net Actual
YEAR Potential Potential Potential Education Potential RuralWorkforce Workforce Workforce
(1-2)
Enrolments Workforce
(3-4)
Workforce 
(5 x 0.95;
1962 4,232,700
1969 5,416,200
421,900 3,810,800
694,500 4,721,700
6,000* 3,804,800
72,300* 4,649,200
614,500
417,000
Sources: Kenya Population Census (1962), Vol. 1.
Kenya Population Census (1969), Vol. 1.
Kenya Statistical Abstract (1970), Table 154.
Note: * For derivation of education statistics refer to Appendix A3.1.
21. The Kenya Statistical Abstract (1972) definition is used since employment 
statistics are derived from this source, i.e., employment figures include all 
apprentices and part-time workers but excludes self-employed and family 
workers not receiving regular wages or salaries.
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TABLE 3.2
URBAN WORKFORCE: KENYA, 1962 and 1969
1
Gross
2Secondary 
School $ 
Higher 
Education 
Enrolments
3
Net
4 5
Informal
YEAR UrbanWorkforce
Urban
Workforce
(1-2)
Employed Sector
(3-4)
1962 322,500t 24,000* 298,500 283,000t 15,500
1969 514,500t 51,000* 463,500 304,000 159,500
Sources: Kenya Population Census (1962), Vol. 1.
Kenya Population Census (1969), Vol. 1.
Notes: *
t 
t
Refer to Appendix A3.1.
Refer Table 3.1 for potential workforce statistics.
For employment statistics (1962-69) refer to Table 3.4.
Estimation of the urban informal sector size is notoriously difficult.
However, the Kenya ILO Report (pp. cit., pp. 224-5, 341-2) provides a basis
for comparison with the figure estimated for 1969. Measured in terms of
employment, the Report estimated the sector to comprise some 100,000 persons
or 25 to 30 per cent of the total urban employment in Kenya for that year.
23If the Report's weighted average estimate of unemployed persons of 11.5 
per cent of the total urban workforce is added to this figure, the informal 
sector estimate for 1969 would be in the order of 154,000 persons, which is 
very close to the estimate obtained in Table 3.2. The estimate obtained 
therefore is considered reasonable. No comparable statistics are available 
for 1962, however.
22. Unemployed persons are defined by the Report as those who have zero 
income or who work zero hours and who are seeking work (p. 57).
23. For a detailed discussion of the difficulties involved in comparison 
of peasant and urban worker incomes, refer to Report of the Salaries Review 
Commission (1967), Kenya Government, pp. 20-21.
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A further difficult aspect of data collection is the estimation
of the appropriate income statistics to be used in the analysis (refer
Chapter 2, section 2.1.2). It is, under any circumstances, particularly
difficult to obtain a meaningful estimate of average rural income for the
small farm sector (Ghai, 1968) so that the Todaro (1971) estimates of
average rural income per farm family for the period 1960-66 are used in
this case, i.e., with the stated 5 per cent growth trend assumed to continue
to 1969. No adjustments for annual variations around the trend are attempted,
although it is recognised that past variations in rural income may influence
24future rates of migration, ceteris paribus.
Estimates of modern sector average income are derived by division of
the annual wage bill by reported employment statistics for Africans employed
in private industry and commerce and the public sector (i.e., excluding
25agriculture and forestry) for the years 1962 to 1969. These estimates
are then adjusted by the Nairobi wage earners' cost of living index for 
26the same period. A corresponding adjustment to rural income is made
but this may in fact bias results slightly since Ghai (1968) regards the
figures as an underestimate due to inadequate coverage of cash sales and
27failure to estimate rental income.
24. For example, crop failure during period (t) may result in increased 
migration during period (t+1).
25. Refer to Appendix A3.2.
26. The index measures price changes of a constant basket of goods and 
services consumed by lower paid workers in Nairobi. Refer, Kenya Statistical 
Abstract, 1970, Table 198.
27. The cost of living in rural areas is assumed to rise at half the rate 
indicated by the Nairobi Wage Earner's Index.
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Income statistics in Table 3.3 are not compared on a per capita basis 
since an estimate of per capita average rural income would require addit­
ional assumptions regarding average size and age distribution of rural 
families. This would further predispose the estimate to error. Fortunately, 
since the model is adaptable through the constant K, it makes little 
difference to the results whether family income or per capita income is used.
Data on urban employment ( N ^ )  and acutal rates of job creation 
( y ^ )  for the years 1962 to 1969 are presented in Table 3.4 and derived 
directly from the Kenya Statistical Abstract (1972).
Model predictions for Kenya for the period 1963-69 using 1962 base
28year data and actual employment statistics for the whole period are 
presented in Table 3.5 and parameter values used to generate this information 
are presented in Table 3.6. The results are encouraging with the simulated 
output data comparing very closely with the recorded data for 1969. This, 
in itself, does not validate the model since it is also necessary, where 
possible to demonstrate that the data generated for the interim period 
(1963-68) is realistic and that the parameter values used (Table 3.6) can 
be justified. However, with data for the intervening period being unavailable, 
one can only gauge whether the results conform to a priori expectations about 
system performance so that it is particularly necessary to justify the 
parameter values used. The estimate for ß (0.02) is based on an article 
by Harris and Todaro (1968) which discusses urban unemployment problems in 
East Africa. The fact that it is less than 6 (0.0332) is not surprising 
since male to female ratios were relatively low (refer, Appendix A3.3), family 
planning advice more readily available and incomes higher for Kenyan urban 
areas during the period of analysis.
28. An additional simplifying assumption was that migration into the urban 
area in 1962 was 0.2 per cent of the rural workforce. This assumption was 
based upon job creation statistics for 1961-62 in the private industry and 
government sectors, i.e., excluding agriculture. In that period there was a 
slight improvement in employment for Africans (refer, Statistical Abstract 
(1962), Table 140). The y estimate for 1964 differs from the actual figure. 
Reasons for the alternation are discussed on p.
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The value chosen for 6 corresponds closely with the recorded
population growth rate for the period and estimates of total workforce
growth rate obtained from a recent Kenyan population study (Kenya
Statistical Digest, 1971). With approximately 90 per cent of the workforce
located in rural areas, total population and total and rural workforce growth
rates are likely to be similar, so that the estimate obtained for <5 in
29this case is considered sufficiently reliable.
The discount rate (r = 0.16) is based on the Rempel study of rural 
to urban migration in Kenya for the period prior to 1970. Rempel examined 
the Todaro hypothesis by regression analysis and in estimation of the 
income differential regards 16 per cent per annum as the relevant discount 
rate. To quote:
The interest rate paid for consumption loans was 
considered to be the appropriate discount rate. We 
did not have actual information on the prevailing 
interest rate on consumption loans but there was 
some consensus among Institute^ members and men 
from the Statistics Divison of the Ministry of 
Economic Planning that 16 per cent per annum was the 
likely rate. (Rempel, 1970, p. 50).
Tt is reasonable to query whether or not this rate is sufficiently high
to reflect the risks associated with movement to the urban area where the
initial chance of obtaining work may be low. However, if K is regarded as
a measure of the elasticity of response to the income differential, risk
aversion (it would seem) is reflected in the value assigned to K in generation
31of the annual migration rate. If this viewpoint is adopted, it is feasible 
to argue that the relevant discount rate is in fact the rate applied to 
consumption loans. The K parameter is discussed below.
29. In the absence of reliable labour force surveys and statistics on the
age distribution of the population, one may assume that the increase in the 
labour force in a developing country approximates to the increase in total
population. Thus, a country whose population is growing at 3 per cent per
annum may be assumed to have a labour force growing also by 3 per cent annually.
(Harbison, 1967, p. 180).
30. Institute for Development Studies, Nairobi, Kenya.
31. The same applies to the ’ L' factor discussed on p.
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The value assigned to ’C * (the initial cost of migration) is an
average estimate for the whole of Kenya. It is likely that the cost would
have varied from between E2 and E5 per migrant during the period, depending
32particularly on distance travelled to the urban centre. The lack of 
specific data on this point is in fact not too important, since model 
results are insensitive to migration cost (refer section 3.2).
Selection of the appropriate time horizon (H) for analysis is 
difficult since this will vary from individual to individual depending on 
such factors as age, educational status, rural ties and rural production 
patterns. To talk in terms of an average time horizon is therefore not 
particularly meaningful and it is difficult to justify the value chosen.
The paramenter is important, however, since it will affect migration by 
affecting, in particular, the probability of a migrant obtaining work - 
higher values of H imply higher values for p ^ ^  according to the Todaro 
definition. Therefore, the higher the value assumed the greater the 
expected inflow of migrants from rural areas, ceteris paribus. Godfrey 
(1973) in his analysis of the Todaro model for Ghanaian data assumes a 
five year time horizon for the unskilled rural worker anticipating migration. 
The most satisfactory results in this analysis were obtained using a five 
year horizon and a quarterly discount interval (Q = 0.25).
The K factor can be interpreted as a measurement of the elasticity 
of response to the income differential (a^), governing the desired annual 
rate of rural-urban migration. As such, the higher the value assigned to 
K, the more volatile the results (i.e., the annual rate of migration), are 
to movements in either Yu, Yr, y or the size of the informal sector.
The parameter also governs the speed at which the system settles to the 
steady state condition defined by Todaro (refer section 3.3). Satisfactory
32. The estimate does not include the cost of resettlement in the urban 
area. Inclusion of this cost in the value assigned to *C* may result in 
greater sensitivity of the model to the parameter than indicated in 
Table 3.9.
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results in this analysis were obtained using a K value of 0.065 after two 
necessary model adjustments were made:
(i) Initial results generated by the model using these specified 
parameter values and the y values in Table 3.4 were 
unsatisfactory. Due to low or negative actual rates of job 
creation in urban areas and a growing informal sector (ß > y), 
migration rates simulated by the model for the period 1963-66 
and 1968-69 were negative (i.e., urban to rural migration) as 
demonstrated by Table 3.7
The simulated output is plainly unrealistic with out-migration
from urban areas occuring in six out of the seven years analysed.
Such results conflict with reports of notable in-migration from
rural areas and high rates of actual growth of the Kenyan urban
population for the period (ILO Report, op. cit.,p. 48). Ghai
(1971, p. 11), for example, commenting on the First Tripartite
Agreement in 1964, in which Government and private industry
employers guaranteed to raise employment by 15 per cent and 10 per
cent respectively, states that
...even if the Agreement was successful in creating 
some new jobs, it did not make any particular impact 
on the level of urban unemployment, for prospects of 
wage employment stimulated an additional flow of 
migrants from the rural areas.
It would seem, therefore, that in some instances (viz., during
a Tripartite Agreement) the actual rate of job creation is not
particularly applicable but that in fact, it is the perceived rate
of job creation which influences aspiring migrants and their
33estimation of the probability of obtaining employment. Ghai
33. For example, it could be reasonably hypothesised that the 'Kenyanisation’ 
of employment after independence in 1963 would have affected the perceived 
rate for Africans working in rural areas considering an urban move.
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c e r t a i n l y  im p l ie s  t h i s  in h i s  s t a t e m e n t .  The model was 
t h e r e f o r e  adapted  to  a l low f o r  a p e r c e iv e d  r a t e  o f  job  c r e a t i o n  
( p )  in  y e a r s  where c o n s id e re d  a p p l i c a b l e .  Using a pe rc e iv e d  
r a t e  o f  10 p e r  cen t  f o r  1964 ( the  lower p r i v a t e  i n d u s t r y  r a t e )  
th e  model g en e ra ted  t h e  fo l lo w in g  r e s u l t s .  (See Table  3 .8 ) .
The r e s u l t s  aga in  a re  o b v io u s ly  u n s a t i s f a c t o r y ,  t h e  model a p p a r e n t l y  
be ing  too  r e s p o n s iv e  t o  movements in t h e  key p a ram e te r s  a f f e c t i n g  
the  income d i f f e r e n t i a l .  The lower ing  o f  th e  K f a c t o r  in t h i s  
i n s t a n c e  would tend  to  even out  t h e  magnitude o f  annual  movements 
in m i g r a t i o n ,  bu t  th e  model would s t i l l  g e n e r a t e  n e g a t i v e  m ig ra t i o n  
r a t e s  which seems h i g h l y  u n l i k e l y  on th e  l i m i t e d  a v a i l a b l e  ev idence .  
The model in t h e  form s p e c i f i e d  in  Chapter  2 t h e r e f o r e  r e q u i r e s  
f u r t h e r  a d a p t a t i o n .
( i i )  I m p l i c i t  in  th e  Todaro h y p o th e s i s  i s  th e  assumption  t h a t  th e  
a c t u a l  r a t e  o f  m ig ra t i o n  in  any p a r t i c u l a r  yea r  i s  synonymous 
with  th e  d e s i r e d  r a t e  (Ka^) f o r  t h a t  y e a r .  In p r a c t i c e ,  th e  
r e sp o n se  o f  p o t e n t i a l  m ig ran ts  i s  on ly  l i k e l y  to  be p a r t i a l  
because o f  s o c i a l  and economic r i g i d i t i e s  so t h a t  movements in 
m ig ra t i o n  due t o  c u r r e n t  v a r i a t i o n s  in  a,  y  (or  p) o r  th e  s i z e  
o f  t h e  in form al  s e c t o r ,  may not  be f u l l y  r e f l e c t e d  in th e  number 
o f  m ig ran ts  moving in any one y e a r .
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TABLE 3.7
NET MIGRATION AND WORKFORCE STATISTICS (1963-69) 
RESULTS OF THE UNADAPTED MODEL
Year (t)
Net
migration
Net
migration
rate
(mt)
Actual growth 
rate of urban 
workforce (PN')
1963 -1,610 -.0054 0.0146
1964 -1,116 -.0037 0.0163
1965 -1,602 -.0052 0.0148
1966 - 362 -.0012 0.0188
1967 244,690 .0593 0.7889
1968 -4,149 -.0073 0.0127
1969 -5,220 -.0091 0.0109
NET MIGRATION AND 
RESULTS OF MODEL
TABLE 3.8
WORKFORCE STATISTICS (1963-69) 
ADAPTED FOR TRIPARTITE EFFECTS
Year (t)
Net
migration
Net
migration
rate
(mt)
Actual growth 
rate of urban 
workforce (PN’)
1963 -1,610 -.0054 .0146
1964 154,160 .0413 .5290
1965 -3,778 -.0082 .0118
1966 -3,100 -.0066 .0134
1967 - 527 -.0011 .0189
1968 -2,610 -.0054 .0146
1969 -3,713 -.0076 .0124
>
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It is a relatively simple matter to build into the model a lag 
formula which accounts for this partial adaptation. The formula used
in this case is:
a(t) " a(t-l) d(t) ■ a(t-n (3-1)
where a ^  is the actual rate of migration in period ’ t’
d ^  is the desired rate of migraition in period * t *
34and L is the lag factor of partial adaptation.
This formulation indicates that only a proportion of those who desire 
to migrate in period 't' actually migrate. As such, it performs a useful 
smoothing function on migration response and this is demonstrated in 
Figure 3.1 where 1L* is varied over the range of two to five years given the 
other parameter values specified in Table 3.6.
Response parameters ’K' and ' L’ are substitutable, other things being 
equal, so that comparable results can be obtained by raising or lowering 
each simultaneously. Satisfactory results were obtained using a combination 
of 'K' equal to 0.065 and ' L' equal to five years given the values for the 
other parameters indicated in Table 3.6.
The results presented in Table 3.5 can only be justified on a priori 
grounds since data by years on net migration into urban areas for the period 
was unavailable. However, with these modifications, the results conform 
sufficiently to expectations of system performance for the period in a 
number of important respects. The large influx of migrants and the 
growth of the informal sector in 1964 and the years immediately following, 
meets with descriptions of the period. For example, Harbison, discussing 
the 1964 Tripartite Agreement, says:
34. It is stressed that the parameter ' L' as a measure of partial adaptation 
is not a lag parameter in the usual sense since it does not have the 
dimension of time.
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The effort was a colossal failure. The private employers 
did take on additional workers and this acted like a 
magnet attracting new workers into the urban labour 
markets. The government, which faced financial stringencies, 
simply could not afford to pay for additional workers and 
thus failed to carry out its part in the Agreement. In a 
few months the working forces in most of the private 
establishments had dropped to their former levels through 
attrition not offset by new hires. In the end the volume 
of unemployment, as a consequence of the expansion of the 
modern labour force, in response to the prospect of more 
jobs, was probably increased rather than decreased.
(1967, p. 183).
The gaining of independence on December 12, 1963, also probably contributed 
to the inflow of migrants in 1964 due to anticipation of the Kenyanisation 
of employment opportunities, so that a new migration figure of almost 31,000 
in 1964 with an actual growth rate of the urban labour force of 12.09 per 
cent seems perfectly reasonable. The low figure for 1963 also seems 
justifiable when one considers the marked decline in the urban employment 
trend in the early 60s. (ILO Report, op. cit., p. 540).
During the period 1965 to 1968, the rate of job creation continued to
rise with a marked increase occurring in 1967. Allowing for the widening
income disparity between urban and rural areas, it is not surprising
35therefore that in spite of the growing informal sector, migration continued 
at a relatively high rate with annual variations roughly following movements 
in the rate of modern sector job creation.
The figures for actual urban workforce growth rate correspond with 
reports of urban population growth during the period. The average annual 
growth rate indicated in Table 3.5 is approximately 6.5 per cent per annum 
for all urban areas in Kenya. A weighted average estimate of urban population 
growth for the eight largest centres in Kenya enlisted in the ILO Report 
places the figure at the somewhat higher value of 8 per cent (op.cit.,p. 48).
35. One could well hypothesise (contrary to i'odaro) that growth of the 
informal sector and employment possibilities within that sector may have 
actually encouraged migration to the urban centres during this period.
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FIGURE 3.2
LONG TERM MODEL EQUILIBRIUM FOR DIFFERENT ’LJ VALUES1"
0.05
Y = 0.040.04
0.03
0.02
28 3018 20 2210 12
Time (years)
____  L - 3
---- L = 2
FIGURE 3.3
LONG TERM EQUILIBRIUM FOR DIFFERENT 'K' VALUES
0.05
0.03
28 3022 2416 18
K = 0.055 + That is given the parameter and variable
values indicated in the text.
K = 0.025
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The conclusion therefore is that since the figures for 1969 correspond 
so well with recorded data and since the figures generated for the interim 
period are at least justifiable on a priori grounds, the model provides 
a valid representation of the behaviour of the Kenyan economy for the 
period 1963-69. Naturally, the results are subject to error due largely 
to data collection difficulties, but it would seem that, given more reliable 
statistics, the model is capable of generating realistic results. If 
confidence can be placed in the model's predictions of the annual migration 
rate, it follows that the values generated for the other endogenous variables 
are likely to be realistic as well and that the model, provided that it is 
valid in respect to sensitivity analysis and long term projection, should 
generate valid results in experimentation.
3.2 SENSITIVITY ANALYSIS
The main results of the sensitivity analysis are presented in Table 3.9. 
Using annual net migration as the criterion of evaluation, individual key 
parameters are varied with other parameters remaining constant at the 
specified values indicated in Table 3.6.
Table 3.10 presents the results of a two-way sensitivity analysis for 
'K' and 1L’ given the same conditions and criterion of evaluation as for 
Table 3.9.
The model is particularly insensitive to movements in cost (C) and 
the discount rate (r). It is relatively insensitive to the discount interva 
(Q) and the time horizon (H) but more sensitive to variations in K and the 
lag factor (L). That it is sensitive to variations in K and the lag factor 
is not surprising since both are response parameters.
The crucial point is that the model does not demonstrate any extreme 
sensitivities and can therefore be regarded as structurally sound. Its 
insensitivity to such parameters as cost and the discount rate demonstrates 
clearly that the values assigned to these could be altered, given better 
information, without unduly affecting the validity of the results.
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3.3 LONG TERM MODEL PROJECTIONS
The final phase in validation involves a test to assess whether long
term model projections correspond with the Todaro equilibrium condition for
specified constant parameter values. Given constant values for a, ß, y,
H and C, the model should generate a long term equilibrium which satisfies
36the following equation:
(t) ß(0 +
V) . K(t)
s(t)
i.e., y(t) (t)
The length of time required before the system settles to equilibrium
will depend on the particular values assigned to ' K' and the lag factor of
partial adaptation (L) . The results plotted in Figures 3.2 and 3.3 demonstrate
that the model meets the specified condition and that higher values chosen for
'K' or 1L* prolong the period before the steady state is achieved, given the
37selected parameter values in Table 3.6 and constant values for a, yand 6.
3.4 SUMMARY
The process of validation has resulted in modifications to the original 
model by taking explicit account of Tripartite Agreements and introducing 
a dampening lag factor. The final model has been validated by its results 
conforming with historical data, their relative insensitivity to parameter 
changes and their meeting the equilibrium conditions of the original Todaro 
model. With this valid model of the process of rural-urban migration in 
Kenya, it is now reasonable to experiment with model projections for the future. 
The results of model experimentation are presented in the next chapter.
36. Cf. equations (2-13) and 2-16).
37. That is, given a constant growth rate for Yu and Yr of 5 per cent per annum 
an annual growth rate of urban modern sector jobs of 4 per cent and a natural 
rate of increase of the rural workforce of 3.32 per cent.
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CHAPTER 4
MODEL EXPERIMENTATION
4.1 METHODOLOGY
The factors most likely to affect the output of the model which 
are also of greatest interest to policy makers are rural income (Yr), urban 
modern sector income (Yu), the rate of growth of modern sector job creation 
(y) and the natural rate of growth of the rural workforce (o). Experimen­
tation in this chapter will therefore involve a manipulation of these 
variables and parameters within certain specified ranges, the aim being 
to assess their potential impact on the Kenyan economy and to draw policy
implications. Parameter values (other than o) remain unchanged for the
38 39whole period and for the years 1964 and 1970 Tripartite effects on
the perceived rate of job creation (p) are assumed.
For rural income, four possibilities are examined. First, it is
assumed that income in the rural areas will continue to grow at the past
rate of 5 per cent per annum, However, since the growth of the population
in these areas is likely to place pressure on existing land resources,
three alternative assumptions are examined with the rate of increase in
rural income gradually declining from 5 per cent by annual increments of 
40-0.05 per cent -0,075 and -0,01 per cent per annum respectively. For
the urban modern sector, income growth rates of 5 per cent and 6 per cent
41per annum are assumed and y is varied over the range of 3 per cent
38. That is, values for ß, r, C, K, H and L,
39, The Kenyan Government announced a further Tripartite agreement in June 
1970 which continued for a 12 month period. The perceived rate used in 1970 
(5 per cent) is lower because the agreement did not start until later in the 
year and also because it is assumed that the response to the agreement would 
have been less after the disappointing 1964 experience,
40. E.g,, rate of growth will decline from .050 in year t to ,0495 in t+1, 
to .0490 in t+2, etc,
41, Since the rate in the 1960-69 period was 10 per cent per annum, it is 
assumed that from 1970 the rate of increase declines at 1 per cent per annum 
until it reaches the set long term rate of 5 per cent or 6 per cent.
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to 5 per cent per year.
The alternative rates of rural workforce growth (6) were derived
from official population projections. On the basis of a couple of basic
assumptions (no change in current fertility trends by 1975 and a steady
decline in mortality leading to a life expectancy of 60 years by the end
42of the century), four separate fertility rate series were projected 
to the year 2000. The series assumptions were:
1. Series 'A' no change in the age specific fertility from the
current rate of 7.6
2. Series ' B' total fertility rate declining to 4 by the year 2000.
3. Series 'C' total fertility rate declining to 3 by the year 2000.
4. Series 1D' total fertility rate declining to 2 by the year 2000.
Values for 6 derived from these projections are presented in Table 4.1 at
five-year intervals from 1970. It should be noted that the growth rate of
the labour force is the same for all series up to 1990 because a large
proportion of those who will be in the labour force in that year are already
born. Since all simulation experiments continue to year 2020, it is necessary
to make the additional simplifying assumption that the annual rate of change
of the rural workforce growth rate remains constant after 2000 for all 
43series.
Given these particular parameter and variable values, a wide range 
of experimental combinations are possible as indicated by Table 4.2
42. That is, the average number of children born alive to a woman who survives 
to age 50.
43. The annual rate of change of the rural workforce growth rate at the year 
2000 is 0.00012, -0.00052, -0.00068 and -0.00084 for series A, B, C, fj D 
respectively.
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TABLE 4.1
PROJECTED RURAL WORKFORCE GROWTH RATES (1970-2020)
Year Series ’A' Series 'B' Series 1C * Series ’D1
1970t 3.41 3.41 3.41 3.41
19751- 3.48 3.48 3.48 3.48
1980t 3.57 3.57 3.57 3.57
1985t 3.70 3.70 3.70 3.70
1990t 3.85 3.59 3.47 3.40
1995t 3.91 3.35 3.17 2.98
2000* 3.97 3.07 2.80 2.55
2005* 4.03 2.81 2.46 2.43
2010* 4.09 2.55 2.12 1.71
2015* 4.15 2.29 1.78 1.29
2020*
Source: Kenya Statistical Digest, June 1971, Vol. IX, No. 2, p. 5.
Notes: t Based on the assumption that rural and total workforce growth
rates are the same.
* Based on the assumptions indicated in the text for the period 
2000 to 2020.
TABLE 4.2
EXPERIMENTAL ASSUMPTIONS USED FOR URBAN MODERN SECTOR INCOME, RURAL 
INCOME, URBAN MODERN SECTOR JOB CREATION AND THE NATURAL RATE OF
INCREASE OF THE RURAL WORKFORCE
Annual rate of Annual rate of Annual rate of Series indicating
growth of urban growth of rural growth of urban the natural rate of
modern sector income (Yr) modern sector increase of the rural
income (Yu) employment (y) workforce (6) over time
0.05 0.03 A
0.05 0.05- (0.0005)t* 0.035 B
0.05- (0.00075)t 0.04 C
0.05- (0.0010)t 0.05 D
0.05 0.03 A
0.06 0.05- (0.0005)t 0.035 B
0.05- (0.00075)t 0.04 C
0.05- (0.0010)t 0.05 D
Note: * Where (t) represents the number of years after 1969.
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4 .2  EXPERIMENTATION
Since  growth r a t e  v a lu e s  f o r  6 remain th e  same f o r  a l l  s e r i e s  assumptions
u n t i l  1990, i t  i s  on ly  p o s s i b l e  to  observe  t h e  impact o f  p o p u l a t i o n  c o n t r o l
44measures  on th e  workforce a f t e r  th e  d a t e  when r a t e s  d iv e r g e  q u i t e  n o t i c a b l y ,  
p a r t i c u l a r l y  f o r  s e r i e s  A and D. Table 4 .3  d em ons t r a te s  t h e  e f f e c t  o f  
d i f f e r e n t  f e r t i l i t y  r a t e  assumpt ions  on th e  workforce f o r  y e a r s  2000 and 
2020 given t h a t  r u r a l  and urban  incomes grow a t  5 pe r  c e n t  and y a t  3 per  
cen t  p e r  annum.
I t  i s  e v id e n t  from t h e s e  f i g u r e s  t h a t  th e  s t r u c t u r a l  t r a n s f o r m a t i o n  o f
Kenya t o  a p redom inan t ly  urban  based economy can on ly  be c o n s id e re d  as a
remote p o s s i b i l i t y .  The f i g u r e s  f o r  t h e  y ea r  2000 conceal  t h e  p o t e n t i a l
long run impact  o f  an immediate a t tem p t  on th e  p a r t  o f  th e  Kenyan government
to  c o n t r o l  p o p u l a t i o n ,  s i n c e  by th e  y ea r  2020 n o t i c e a b l e  d i f f e r e n c e s  occur
in workforce numbers under  t h e  d i f f e r e n t  s e r i e s  as sum pt ions .  For example,
r e d u c t i o n  in th e  b i r t h  r a t e  from i t s  c u r r e n t  s e r i e s  A l e v e l  t o  th e  s e r i e s  B
45le v e l  (which i s  th e  p r e s e n t  ave rage  l e v e l  f o r  A f r i c a  as a whole ) r e s u l t s
in a lower ing  o f  t o t a l  and r u r a l  workforce numbers by seven m i l l i o n  persons  
46by 2020. The p o t e n t i a l  s h o r t  run c o n t r i b u t i o n  o f  an e f f e c t i v e  p o p u la t io n
c o n t r o l  p o l i c y  should  no t  be ignored  e i t h e r  s i n c e ,  as  Ghai (1971) no te s
A co u n t ry  wi th  a lower r a t e  o f  p o p u la t i o n  growth can a l s o  
d i v e r t  i t s  r e s o u r c e s  from inves tment in s c h o o l s ,  h o s p i t a l s ,  
housing  and such l i k e ,  t o  d i r e c t l y  p r o d u c t i v e  p r o j e c t s ,  
t h e r e b y  improving i t s  c a p i t a l / o u t p u t  r a t i o  and hence i t s  
r a t e  o f  growth.  Thus a d e c l i n i n g  r a t e  o f  p o p u la t i o n  growth 
can have s i g n i f i c a n t  e f f e c t s  on employment c r e a t i o n  even 
over  a r e l a t i v e l y  s h o r t  p e r io d  o f  t ime th rough  a f a v o u ra b l e  
impact on sav ings  and t h e  c a p i t a l / o u t p u t  r a t i o  (Ghai ,  1971).
The ex per im en ta l  combination  used in Table  4 .3  under  s e r i e s  'A*
assumpt ions  r e p r e s e n t s  t h e  most p e s s i m i s t i c  combination  examined as f a r  as
44. The workforce d e f i n i t i o n s  used in Chapter  3 s t i l l  apply  in  t h i s  ca s e ,  
so t h a t  with  t h e  r e l a t i v e l y  h ig h  r u r a l  p a r t i c i p a t i o n  r a t e s  used f o r  women 
in r u r a l  a r e a s  th e  p r o p o r t i o n  in  th e  r u r a l  workforce may seem e x c e s s i v e l y  
h igh .  The f i g u r e s  do not  imply t h a t  a s i m i l a r  p r o p o r t i o n  o f  t h e  t o t a l  
p o p u la t i o n  r e s i d e d  in  t h e  r u r a l  a r e a .
45. Kenya S t a t i s t i c a l  D ig e s t ,  (1971),  p. 3.
46. Even i f  i t  i s  assumed t h a t  th e  r a t e  o f  change in th e  growth r a t e  o f  the  
r u r a l  workforce a f t e r  2000 under  s e r i e s  'A' assumpt ions  i s  z e ro ,  th e  d i f f e r e n c e  
in  workforce numbers s t i l l  amounts t o  s i x  m i l l i o n  p e r s o n s .
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rural workforce size estimates are concerned but if the growth rate
assumptions for Yu, Yr and y can in any way be regarded as indicative of
47a long term trend in the Kenyan economy, the implications for rural 
development policy (to alleviate a potentially very serious rural employ­
ment problem) are immense, irrespective of the series assumptions used.
For example, even if series D assumptions are considered appropriate, the 
rural workforce under these conditions reaches 18.5 million persons by 
2020 which represents an increase of approximately 300 per cent above the 
1970 level of 4.5 million.
More pessimistic assumptions regarding the growth rates of either 
y or Yu imply even greater rates of growth of the rural workforce since 
the attraction to the urban sector will be reduced. It is highly unlikely 
that such a massive growth of the rural workforce will not have some negative 
effect on rural incomes. A perfectly reasonable hypothesis under these 
conditions therefore, is that the rate of increase in rural incomes will 
decline with time as population pressure on available land resources becomes 
more pronounced. The hypothesis seems even more reasonable when we 
consider that Etherington in 1965 stated that: "the area available for
agriculture (in Kenya) can be expanded only marginally by the elimination 
of tsetse fly or by the development of irrigation schemes" (p. 69).
The effect of a declining rate of increase in rural income will he to
widen the income differential, encouraging migration and therefore
transferring part of the rural employment problem to the urban area. This
can best be demonstrated by a graph which traces the growth of the urban
informal sector through time under varying rural income growth rate
assumptions. Figure 4.1 demonstrates the growth of the sector of
47. The predictions must be treated with caution however, since it is 
particularly difficult to speculate about future growth rates for Yu, Yr or 
y all of which have powerful effects on the model. To repeat, the aim of 
the analysis is not so much to predict future outcomes but to demonstrate 
the potential impact of variable and parameter manipulations and draw policy 
implications where appropriate.
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series ’ B' assumptions with the annual growth rate of Yr varying over 
the ranges specified in Table 4.2 and with Yu and y growing at 5 per cent 
and 3 per cent per annum respectively.
The picture that emerges clearly is that depending on the impact of 
population growth on rural income, the push (or pull) to the urban sector 
through a widening income differential accelerates with time, so that, under 
these assumptions the informal sector will have grown from 172,000 in 1970 
to a minimum of 360,000 and a maximum of approximately 1,650,000 workers 
in 2020. A decline in the rate of increase of rural income of 1 per cent 
per decade given these population assumptions may not be too unrealistic, in 
which case the implications for urban sector development are also immense. 
Furthermore, under these conditions model projections indicate a rural 
workforce of 20.3 million persons or 87 per cent of the total workforce so 
that, whilst the problems in the urban sector are likely to be magnified the 
employment problem in the rural areas is only marginally affected.
Table 4.4 demonstrates the effect of different rural income and
population assumptions on the terminal size of the rural workforce, the urban
workforce and the urban informa 1 sector given the rates of growth of y and
Yu previously indicated. A point to note is that for any given Yr growth
rate the urban workforce and informal sector are virtually identical for
all series assumptions whilst rural workforce numbers in each case are
noticeably different. But if it is assumed that population control measures
49also positively affect rural income, they are also likely to make a 
significant contribution to the urban employment problem as well, by 
reducing the incentive to migrate.
48. Series ' B' assumptions for Kenya to the end of the period do not seem 
unreasonable when we consider the fact that the existing family planning 
programme has had a negligible impact on the fertility rate (Kenya Statistical 
Digest, 1971) and that the current rate stands at 7.6.
49. That is, a lowering of the fertility rate results in an increase in the 
annual growth rate of rural income.
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These results however, have been generated using only a 5 per cent 
annual growth rate of urban modern sector income, which may or may not be 
indicative of a long term trend in Kenya'^ but which certainly represents 
a marked slowing down of the rate achieved during the 1960-70 period.
Table 4.5 shows the impact of a higher rate of growth of Yu (6 per cent 
per annum) on the migration rate from the rural areas and Tables 4.6 
and 4.7 the effect on the actual growth rate of the urban workforce and on
the urban employment ratio, ’ET, given similar assumptions for y and Yr and
51series T B' values for 6. Table 4.8 shows the effect on the actual growth rate
52of the rural workforce. Negative migration rates in the years prior to
1990 are a direct result, in all cases, of the rapid build up in size of the
urban informal sector during the 1964-69 period and the sharp drop in the
rate of increase in urban modern sector income from 10 per cent to the
53prescribed level after 1970. The tables demonstrate that, in the long 
run, higher rates of growth of urban modern sector income accentuate the 
urban growth problem, ceteris paribus, by encouraging migration from the 
rural areas. Employment problems therefore tend to be transferred from 
rural areas to the cities when the income disparity widen over time so that, 
in the extreme case situation (h)), the actual growth rate of the rural 
workforce (PA*) declines from 3.2 per cent in 1970 to 1.37 per cent by the 
year 2020 while the actual growth rate of the urban workforce (PS') rises
50. Ghai, for example, has recommended policies for restraint to lower 
the rate to 4 per cent per annum.
51. Results for series 'A* and 1D’ using the same y and Yr values are 
presented in Appendices A4.1 - A4.8.
52. Negative notes in the table indicate out-migration from urban areas 
with the rate then being expressed in terms of the urban workforce.
53. The results are open to question on a priori grounds since the expectation 
is for continued growth of the sector at least to 1990 (ILO Report, op. cit., 
p. 228) and suggest further modification to the model. One possibility already 
suggested (Cf. p ) is the inclusion of income and employment prospects 
within the informal sector in the migrants estimate of 'expected' urban income. 
This would raise the value assigned to Yu and, ceteris paribus, result in
an increase in the migration rate, so that negative rates would be less likely 
for the period.
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from 3.13 per cent to 6.58 per cent for the same period. In that
unemployment is more difficult to deal with in the urban areas such
tendencies are undesirable. In the first place, the cost of job creation
in the urban modern sector is greater. Jolly (1971, p. 120) for example,
estimates that 'the investment of an extra job, at least outside the small
scale service sector, may be perhaps 50 or 100 times the cost of a job in
54the agricultural or small scale rural sector'. Furthermore, employment 
in the modern sector is less amenable to policy influences for technological 
and institutional reasons and lastly, the social costs involved with urban 
employment are generally higher. Many of these are obvious (the greater 
cost of housing, sanitation, etc) but less obvious are the hidden social 
costs associated with the greater difficulties of casual redistribution of 
income in the urban areas, leading to greater potential poverty and the 
increased need for state financed social services.
The results also indicate that higher rates of growth of urban income, 
ceteris paribus , are associated with declining employment ratios due to 
an increased relative importance of the urban informal sector (Table 4.7). 
Unrestrained growth of modern sector income, coupled with severe population 
pressures in the rural areas, is therefore likely to result in increased 
unemployment in the cities. This, of course, is the crux of the Todaro 
income disparity argument but it needs to be qualified by a recognition 
of the fact that declining 'E' ratios may not necessarily imply increased 
unemployment given a rapid expansion of output and employment opportunities 
in the informal sector itself. Low employment ratios for situations 'd ', 'f', 
'g' and 'h' after 2000 would be currently regarded as politically untenable,
54. Jolly's emphasis on the difficulties of modern sector job creation 
however conceals the potential contribution of informal sector employment 
to the overall problem of unemployment in Kenya. This aspect of employment 
policy (i.e., encourangement of the urban informal sector) is discussed 
later in the Chapter.
66
given the negative attitude of the government to the informal sector," 
but if past trends are any indication and if ILO estimate of the future 
actual urban population growth in Kenya (8 per cent)"^ is any guide these 
situations certainly seem feasible. A radical revision of present 
attitudes with regard to the informal sector and a recognition of its 
potential contribution to the Kenyan economy may therefore be necessary.
In fact, continued discouragement of the sector may only aggravate a 
potentially serious urban unemployment problem.
The impact of variations in y has yet to be examined. Given specific 
growth rates for Yu, Yr and 6 the effect can best be demonstrated by graphs 
which trace changes in the urban informal sector, the urban employment 
ratio and the actual growth rate of the urban workforce through time. In 
Figures 4.2, 4.3 and 4.4 rural and urban income growth rates are held constant 
at 5 per cent per annum using Series T B1 workforce growth rate assumptions 
and y is varied over the range of 3 - 5 per cent per year.
After an initial period of stagnation the informal sector grows at an 
accelerating rate through time irrespective of the y assumptions used.
Lower y values prolong the period but in the long run the higher the value, 
the more rapid the growth and the larger the absolute size of the sector 
(Figure 4.2). Since other parameters are held constant the actual growth 
rate of the urban workforce (PS') dampens down to equal y in equilibrium 
(Figure 4.3), the implication being that a concerted long term policy to 
increase urban modern sector jobs may also necessitate a simultaneous 
increased effort to develop the urban infrastructure to cope with expansion 
of the workforce. Furthermore, the need for such development will be 
accentuated if urban income (Yu) grows at a faster rate than that specified 
and/or if rural income (Yr) grows at a lesser rate.
55. For a discussion of prevailing government attitudes to the informal 
sector refer to ILO Report, op.cit., p. 226.
56. ILO Report, op. cit., p. 109.
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Figure 4.3 is particularly significant because it is related to
one of Todaro's main contentions that:
...policies designed to eliminate unemployment by 
raising y (e.g., by increasing the rate of indust­
rial expansion and/or subsidising labour in accord­
ance with shadow price criteria) without a con­
certed simultaneous effort at lowering the real 
earnings differential, a, will be met with increasing 
frustration 57
since the net result might not only be an increase in urban employment 
(a higher absolute number of persons employed within the modern sector) 
but an accompanying increase in urban unemployment (reflected in lower 
'E' ratios).
The conclusions are valid in the long run since the higher the y
rate of growth assumed the lower the eventual employment ratio in
equilibrium and therefore the greater the likely absolute number of persons
58unemployed within the urban sector. But given these particular conditions 
and a lag in response to variable movements, the conclusions may not hold 
in the short run as indicated by Figure 4.3 where higher rates of job 
creation and initially associated with higher employment ratios and higher 
absolute numbers employed within the modern sector.
However, two additional experiments with y demonstrate Todaro's point 
more clearly.^ Figure 4.5 demonstrates the impact of sharp short term 
increases in the rate of job creation on the urban employment ratio, with 
y being raised above a long term trend of 3 per cent per annum to rates of 
from 6 - 1 0  per cent for one year in 1980. The greater the increase
57. Todaro, M.P., op. cit., p. 144.
58. The inference here again is that an increase in the informal sector both 
proportionately and absolutely implies an increase in urban unemployment. This 
may not be the case if employment and output are increasing rapidly enough in 
the informal sector to absorb the extra labour. For example, Ghai (1971, p. ) 
estimates that between 1964-68 employment in that sector in Kenya grew at the 
rate of 10 per cent per annum which was far above the rate for the modern 
sector during the same period.
59. Viz., a period of informal sector stagnation.
60. In both experiments urban modern sector income and rural income are 
assumed to grow at the annual rate of 5 per cent and Series * B* assumptions 
arc used.
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in urban jobs the larger the inflow of rural migrants and the sharper 
the drop in the 1E1 ratio, so that unless met by an accompanying rapid 
increase in employment opportunities within the informal sector, the 
results support Todaro's conclusion that short term measures to stimulate 
modern sector employment (e.g., by Tripartite Agreements) may actually 
result in greater urban unemployment problems. Not only that, the results 
suggest that the greater the stimulus, the longer the period before a 
recovery of the employment ratio is achieved or conversely, the more 
prolonged the unemployment problem in the urban areas.
In Figure 4.6, the effect on the employment ratio of a long run 
increase above the historical trend is examined, with y rising from 3 per 
cent prior to 1990 to levels ranging from 3.5 per cent per annum thereafter.
Again, the greater the increase in y the more pronounced the drop 
in the employment ratio in the short run and the greater the possibility of 
increased unemployment. Furthermore, the higher the rate of job creation 
achieved, the lower the long run employment ratio so that unless counter­
acting policies are undertaken to reduce the flow of migrants from rural 
areas, these results (as well as those in Figure 4.3) support the conclusion 
that long term policies aimed merely to improve employment rates in the 
modern sector may actually result in more serious urban unemployment problems.
The validity of Todaro’s conclusions in the short run however appears 
to depend on the particular circumstances prevailing at the time of the 
increase in y. In Figure 4.3, the increase occurs at a time when the ’E’ 
ratio is low and has been declining (Cf. Table 3.5), whereas in Figures 4.5 
and 4.6, the rise in y occurs under conditions of high and improving urban 
employment ratios. The implication therefore is that under circumstances 
when ’E' ratios are low and declining and increase in the rate of modern
61. Net migration and urban informal sector data for each experiment are 
presented in Appendix A4.9 and A4.10.
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sector job creation may in fact be beneficial, with higher rates of y 
improving the employment ratio at least in the short run.
To test this hypothesis, a further series of experiments were 
conducted in which low 'E' ratios prior to 1980 were generated by 
reducing y below the long term trend rate of 3 per cent per annum to 
rates of 0 per cent and 1 per cent respectively in the years 1971-75.
The y rate was then increased for one year in 1980 by rates of from 5 
per cent to 10 per cent. The results are presented in Table 4.9.
Despite small differences in the figures of each row of the Table, 
the results for situation (a) support the hypothesis that, given circum­
stances of low and declining 'E* ratio?, temporary increases in the y 
rate will be benficial in the short run with higher y rates resulting in 
greater improvement of the urban employment ratio. The results for situation 
(b) however, are inconclusive in 1980 and the years immediately following.
In this case, the temporary increase in y occurs after a period of low but 
improving urban employment ratios so that it would seem that these results 
and those of Figures 4.3, 4.5 and 4.6, indicate that the most effective time 
to implement a Tripartite type agreement is when the employment situation is 
serious and deteriorating. This is in fact logical since one would expect 
the inflow of rural migrants to be less under such circumstances (low actual 
and perceived rates of job creation) and the absorption of unemployed labour 
greater in relative terms the greater the stimulus to y provided. Such 
results are interesting since from the political viewpoint the motivation 
to implement such schemes will be greatest when urban unemployment is 
critical and increasing in its dimensions and, contrary to Todaro, the 
effect of a large stimulus to y may in fact have favourable short run 
effects both in terms of improved ’E’ ratios and improved political status.
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It has not been possible to present all results of the simulation 
analysis or to experiment with the model in other respects but the over­
riding conclusion of these preliminary results is that Kenya, in the near 
future, faces serious urban and rural unemployment problems if effective 
policies are not immediately implemented to counteract such tendencies in 
the economy. To quote the ILO Report,(op. cit., p. 29):
The employment problem in Kenya is not of the 
transitional, self healing kind. The longer 
action is delayed, the greater the difficulties 
and costs of dealing with it...There are 
disquieting features in the present situation 
which make action urgent now.
It is highly unlikely that any one policy will achieve the desired 
end in itself, so that there must be an integrated overall approach to rural 
and urban development if a deterioration in the situation is to be avoided. 
Intimately related to the employment problem in the rural and urban areas 
is the whole question of rural-urban migration in Kenya. In the sense that 
such migration is likely to compound a serious urban unemployment problem 
and given the tendencies in the economy which point to accelerated migration 
from the rural areas in the future, it is necessary to develop long term 
strategies which reduce the incentive to migrate. Not only that, if rural 
marginal productivity is positive, then loss of labour to the urban 
unemployment pool represents a loss to the Kenyan economy which must be 
avoided on all acounts.
It is therefore appropriate at this stage to outline briefly some of 
the major rural and urban policy implications of the foregoing analysis. 
Emphasis will be placed upon the relationship between employment orientated 
strategies and rural-urban migration in Kenya.
4.3 POLICY IMPLICATIONS OF THE ANALYSIS
(i) Population Control Measures
The current population growth rate in Kenya is one of the highest in 
the world and given the scope for further reductions in mortality, it is 
not unreasonable to assume that the rate could, if left unchecked by a
77
compensation decline in fertility, rise to 4 per cent per year (ILO 
Report, op. cit., p. 121). It is plainly obvious therefore that Kenya, 
with its limited available land resources and high proportion of the 
workforce located in rural areas, cannot afford to delay a concerted 
effort to lower the fertility rate, if rural and urban unemployment 
problems are not to reach very serious proportions in the long run. Des­
pite the fact that Kenya is one of the few countries in tropical Africa 
with an official family planning programme, there has been a negligible 
reduction in the fertility rate, so that any future action aimed at 
reducing the rate of population growth will require ’a major effort lead­
ing to a multiplication many times over of currently available family 
planning facilities’, Kenya Statistical Digest, 1971, p. 3). Major 
constraints exist with regard to an effective family planning programme 
the most important being the serious shortage of trained personnel and 
popular misgivings about such programmes, which are attributable to the 
fact that large families confer status (Republic of Kenya, Sessional Paper 
on Employment, 1973, p. 28).
Nevertheless, even if a decline of 75 per cent in the fertility rate 
is achieved (Series 'D' assumptions) employment problems in the rural 
areas will still be substantial by the end of the century, so that pop­
ulation control can only be considered as part of an integrated approach 
to the overall problem of employment creation in Kenya in the future.
To quote Ware (1974, p. 16),
The rapid population growth in most areas of tropical 
Africa does pose problems but these can only be resolved 
by a rate of development which, in turn, will serve to 
reduce the rate of population growth. Development and 
population control may advance together but it is certain 
that in tropical Africa at least, it would be totally 
unrealistic to expect fertility control to proceed 
development.
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(ii) Rural Extension Strategy
A very obvious implication of the foregoing discussion is that
there must be a concerted effort to raise rural productivity levels
through effective extension service and training schemes. There must be
an increase in extension effort and careful consideration of the most
strategic use of the limited expertise available. The past tendency to
favour the larger more progressive farmer at the expense of the smaller
less responsive producer cannot persist, since the most serious potential
6 2problems exist with the latter group. Substantially greater emphasis 
must therefore be placed on group training and mass extension techniques 
in preference to piecemeal individual attention given to the more favoured 
producers. Supervised credit and farmer co-operative schemes should be 
encouraged with the emphasis again being diverted towards training and 
assisting the small farmer.
The type of extension advice offered is also important. In an economy 
characterised by capital scarcity the most appropriate strategy is to 
encourage the adoption of land saving (not labour saving) technologies. The 
logic of this strategy is simply that there exist complementary relationships 
between land and labour under these circumstances so that rural output can 
be substantially raised at low opportunity cost. Conversely, investment 
in labour saving equipment is largely substitutional in its effects and 
generally associated with high opportunity cost. Furthermore, for the 
small farm sector, the most appropriate course of action may be to encourage 
the production of traditional crops rather than to direct efforts towards 
expansion of output of the less familiar and technically more demanding 
crops.
62. Apart from income and employment consideraitons, the ILO Report emphasises 
that smaller farms in existing resettled areas have generally been economically 
more efficient than the larger farms (op. cit., pp. 166-68).
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Rapid increases in population will tend to force people to migrate
63and farm the more marginal areas. The size of farms much inevitably 
decline as population increases place pressure on Kenya's limited 
available land resources, so that specific research must be orientated 
towards developing appropriate and efficient means of farming small units 
in marginal country if the potential poverty problems associated with such 
farming are to be avoided.
(iii) Land Redistribution
A second major aspect of rural development strategy recommended by
the ILO team is the redistribution of land towards smaller and more labour
intensive farm units. Many of the larger farmers lack the capital and/or
managerial expertise to farm the land efficiently, so that 'far from leading
to a sacrifice of output for the sake of more employment and better income
distribution, evidence suggests that this is likely to lead to higher total
output and incomes'. It has been frequently argued that subdivision of
rural holdings after this manner will tend only to fragment the farm
structure and lead to impossible long term problems. However, the ILO
argument in this case is that it is in fact imperative to create
...hundreds of thousands of new holdings over the 
next two decades to give people an opportunity to 
earn their own living and thus avoid widespread 
rural poverty. It is inevitable that the average 
size of farm holdings will decrease, and attitudes and 
government thinking must be adjusted to this situation.
In view of the rapid growth of the rural population, 
it is extremely naive to think that land consolidation 
could or should take place once and for all. Such 
consolidation must be continuous, adjusting the pattern 
of individual farming units to the changing population 
density. (o p . c i t p. 165-68).
63. Indeed such urban-rural migratory movements have begun in Kenya - for 
example, the Kwale district is one of the most important destinations for 
rural migration with arrivals from as far afield as Western Kenya. The 
potential seriousness of the problem is highlighted by the fact that in these 
areas population growth rates are up to ten times the national average,
(ILO Report, op. cit., p. 405).
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(iv) Rural Works Programmes
Norbye (1967) has argued that the attack on rural unemployment should 
come from within the rural areas by creation of additional jobs through 
works programmes which would also substantially improve rural infrastructures 
and raise productive potential. Under-employed persons could be utilised 
in such schemes for projects not normally undertaken within the programme 
by planned economic growth (e.g. road building, water works, dams, conser­
vation works, housing, etc), so that during non-peak periods they would 
sacrifice less income than by migrating to urban areas. Wages earned 
during slack periods in this way, could also be used for investment in seed, 
fertiliser, weeding, etc., reducing to some extent the need for carefully 
supervised credit programmes.
However, one major problem associated with such schemes is that they 
require scarce organisational resources to be successful and tend to place 
substantial burdens on the fiscal system (or external aid sources) for their 
finance. They can therefore only be considered as a partial solution to 
the income differential problem.
(v) Resettlement Schemes
The ILO Report (op. cit., pp. 172-3) states that certain areas of 
Kenya, in particular the Rift Valley and the Coast Province still contain 
large areas of unused or under-utilised land of high and medium productive 
potential. Given the increasing population pressure in Kenya, it is 
necessary that such areas be settled and developed as soon as possible. Where 
the land belongs to the government there should be few difficulties in 
proceeding with the schemes but in the Trust Areas different approaches 
will be required. The wisest strategy in this case would seem to be to 
phase in the resettlement, setting limits on its rate and giving local 
inhabitants priority in the settled areas. Another possible approach would 
be for the government to attempt to purchase the Trust Lands with the 
view to long term resettlement of landless people from other areas in Kenya.
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Whatever the case, resettlement in such areas is likely to be a relatively 
slow process due to the political problems involved and therefore their 
effects on population pressure are likely to be only marginal.
Decentralisation of development has been recommended by policy makers 
as a likely solution to the migration and urban unemployment problem. The 
argument is based upon the premise that movement of the attractions of 
the city to the rural areas must inevitably reduce the incentive to migrate. 
Furthermore, it is argued that decentralisation creates employment oppor­
tunities, so that the size of the unemployed pool must also decline as the 
process gathers momentum.
However, apart from the heavy capital outlay involved, Harris and Todaro
(1968, p. 27) reason on the basis of their model, that decentralisation may
64result only in a dispersion of the urban unemployment problem.
Whether a given amount of investment will create more 
employment if it is dispersed in rural areas is a moot 
point but the usual arguments concerning agglomeration 
suggest the contrary. If, on the other hand rural 
industries are not subject ot minimum wage legislation 
and/or net additional investment will be forthcoming 
to establish them, they will help to reduce unemploy­
ment. However, as long as higher wages continue to be 
paid in the major urban areas, open unemployment will 
persist.
Existing disparities in the distribution of amenities are considerable 
but it is highly unlikely that any feasible change in amenity levels could 
counter the effects of a widening income differential sufficiently to have 
any perceptible impact on the rate of rural-urban migration. Most emphasis 
appears to be in terms of an equalisation of amenity levels but a marked 
reversal in the inequality would be required before the impact would be 
felt. This is not to decry the value and necessity of improving the level 
of rural amenities but it does demonstrate that such improvement can only be
64. By reducing the distance obstacle in migration, it is conceivable that 
decentralisation could actually result in an increase in the rate of rural- 
urban migration.
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considered as a partial solution to the problem.
(vi) Price Policy and Marketing of Rural Products 
Raising the price to the producer will naturally increase rural 
incomes but there are limitations on the extent to which further increases 
can be made. Some of the most important commodities (e.g., tea, coffee, 
sisal and pyrethrum) are export products and subsidisation of these at 
prices above world market levels would require outlays quite beyond the 
present financial capacity of the government. Whatever the system of 
price or income support adopted there are obvious problems particularly 
in terms of long term resource misallocations within agriculture. The 
direction of support must be carefully examined - for example, a production 
based subsidy is likely to benefit the larger producer most, which in 
the context of previous discussion is thoroughly undesirable. Any efforts 
aimed to improve the income of rural producers must be primarily directed 
towards the samllholder if migration to the urban areas is to be quelled 
and if rural poverty problems are to be alleviated. Price support schemes 
may not necessarily contribute to the alleviation of rural income 
instability problems and at the same time may result in surplus disposal 
difficulties. It is not possible here to delve into a detailed discussion 
of the propositions for and against price support and subsidy schemes - 
suffice it to say that while it is recognised that they may make some 
significant contribution to a short run relief of the problem, alternative 
strategies such as improvements in marketing and reductions in transport 
cost through construction of feeder roads are probably to be preferred 
in the long run.
The ILO Report draws attention to the need for radical improvement 
in rural marketing in Kenya. Costs of marketing are high, due, in particular, 
to inefficiencies associated with co-operative and marketing board 
managements. Additionally, there appears to be:
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...a large degree of arbitrariness in the way- 
in which county councils and other authorities 
levy excise duties on various types of agri­
cultural produce marketed through different 
channels, and this may have an effect on the 
efficiency of the marketing system, either 
by distorting the relative prices of different 
commodities or by encouraging producers to avoid 
certain marketing channels, (op.cit., pp. 159-60)
Rigidities in the marketing system resulting from pre-independence 
administration also need to be examined carefully. '
(vii) Incomes and Wages Policy
The classic economic solution to the income disparity problem in Kenya 
would be to allow wages and prices to become fully flexible by abolition of 
minimum wage legislation. Theoretically, in a competitive labour market 
the wage level in the modern sector would fall to approximate equality 
with earnings of rural workers of comparable skill. The effect, according 
to the model, would be to encourage return migration of the unemployed 
from the urban areas, so that any future incentive to migrate would depend 
directly on job creation in the urban sector. However, even if theoretically 
plausible, the idea is politically infeasible given the present strength 
of the Kenyan trade union movement. But, at the same time, it points 
towards a policy of wage restraint in the modern sector.
One such policy has been recommended by Ghai (1968) who has suggested 
that wage rate increases should be tied directly to the rural (small farmer) 
income growth rate. Such a strategy would at least prevent a widening of 
the relative income differential through time and reduce incentive to 
migrate from the rural areas. Its effect on migration, the urban employment 
ratio and the growth rate of the rural and urban workforce is clearly 
demonstrated by a comparison, for example, of situations (a) and (e) in
Tables 4.5 - 4.8.
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By eliminating the artificial incentive for disproportionate 
migration (which may be privately rational but is also 
socially costly), an effective policy of urban wage 
re-alingnment can have an important and positive inter­
mediate term impact on the national output by improving 
the distribution of income arising from that national 
output and generating employment opportunities in both 
the rural and urban areas. (Todaro, 1971, p. 403).
Of course there are practical difficulties involved in the implementation 
of such a policy, particularly if the rural income growth rate declines 
over time due to population pressure and if trade unions regard the 
suggestion as unacceptable.
It is difficult to predict the success the government will 
have in enforcing a wages policy designed to reduce 
the annual rate of wage increases. Kenya has a strong 
trade union movement and the difficulties of persuading 
workers to exercise wage restraint in a predominantly 
private sector economy are obvious. (Ghai, 1971, p. 52).
Related to the question of wage restraint is the fact that such
policies would be expected to make important contributions to the expansion
of employment in the modern sector since Harris and Todaro (1969) have
demonstrated by regression analyses that wage movements in Kenya, especially
for the unskilled African workers, do play a significant role in influencing
entrepreneurial employment decisions.
Even though there appears to be a variety of 
sources through which accelerated rates of labour 
productivity growth are achieved, the ultimate factor 
causing entrepreneurs to lower the relative labour 
component of their production process is, we would 
argue, the existence and anticipation of secularly 
rising urban real wages. (Harris and Todaro, 
op, cit., p . 42).
Thus, any acceleration in the rate of increase of income would tend to 
be offset by a reduction in the rate of increase of jobs in the modern 
sector and vice versa. In terms of the model it is conceivable therefore 
that different combinations of growth rates of Yu and y would generate
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65*similar migration response ceteris paribus, but that the higher the
relative value for y, the greater the long run urban employment ratio
achieved and the lower the likely level of unemployment. The choice
therefore would seem to be between a highly mechanised urban industrial
economy with a small elite and highly productive labour force and increased
urban unemployment problems or a less mechanised, more labour intensive
economy with a less skilled and less productive labour force but with
reduced unemployment problems. In terms of employment oriented strategy
the latter would seem to be preferred but in terms of optimum enonomic
growth, it is not at all clear which alternative is most desirable. To
quote Harris and Todaro again (op. cit.,, p. 43)
Only further detailed empirical study can provide an 
answer to the question. However, in terms of the 
socio-economic priorities of the Kenyan Government... 
there seems to be little doubt that economic policy 
framers in Kenya place highest priority on the goal 
of maximum labour participation in the economy with 
an egalitarian distribution of income.
Taxation policy can also be used as an effective complement to wage 
restraint in employment creation and in reduction of the rural-urban 
income differential. For example, concessions offered to producers can be 
used as an incentive to increase the marginal rate of labour absorption 
as output expands in the modern sector.^ Furthermore, a tax on urban
65. Tentative experimental results with y increasing at 3 per cent and Yu at 
6 per cent and with y at 3.28 per cent and Yu at 5 per cent demonstrated that 
even though migration levels were similar, ' E' ratios in the second case were 
significantly improved in the long run. The model implicitly assumes no 
relationship between Yu and y but explicit recognition of the relationship 
would not only improve it, theoretically, but would permit a wide range of 
experiments to assess the impact of variations of both variables on unemploy­
ment in the economy and provide a basis for clear policy formulation with 
regard to wage restraint in particular.
66. The emphasis however must be on tax policy being used as a complement 
to wage restraint since a mere attempt to raise <5 without reducing the 
differential will have similar effects on a Tripartite agreement (Cf. section 
(viii of this Chapter. )
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income would reduce the incentive to migrate and government revenue so 
earned could be channelled back to the rural sector in the form of direct 
transfer payment or into constructive rural development programmes.
(viii) Accelerated Industrialisation and Employment Creation by 
Voluntary Agreement
Earlier models of economic development stressed the need for rapid 
industrialisation, with an implicit assumption being that industrial output 
expansion would be met by a comparable growth in employment opportunities 
(Fei and Ranis, 1961; Jorgenson, 1961). In the East African context 
however, this has not been the case since employment has often lagged 
considerably behind output growth and in some instances actually declined 
as output expanded (Todaro, 1971). Nevertheless, even if industrialisation 
were to significantly raise the number of jobs, experimentation in this 
Chapter has demonstrated that a rise in the long run rate of job creation 
without an accompanying effort to lower the income differential will be 
met by increased migration and a possible worsening of the employment 
situation. However, efforts to increase y in the short run by such 
voluntary agreements as the Tripartite Agreement (1964 and 1970) may result 
in a temporary improvement of employment ratios under conditions of serious 
and deteriorating urban unemployment, as demonstrated by the model.
Temporary stimulus of y in this way may therefore be desirable from the 
political viewpoint and as a short term measure to alleviate urban unemploy­
ment. The same general conclusions apply to a wide range of policy alternatives 
which aim to raise y in the short run such as government hiring schemes, 
employment subsidies and industrial tax concessions. It should also be noted 
that such agreements may fail to ultimately raise y significantly (e.g., 1964 
Tripartite Agreement) but may still attract large numbers of migrants from
the rural areas who perceive a higher rate of job creation than actually 
occurs. In these circumstances the employment situation may be worse in
both the short term and the long term.
(ix) Enforced Return to the Land
Exhortations that individuals should return to the land have been 
attempted from time to time with little success. This has prompted the 
Tanzanian government to implement a policy of enforced return to the land 
for migrants unable to present evidence of urban employment. The economic 
rationale behind such a strategy is sound but it may result in a loss of 
welfare for the rural sector in which case compensation is recommended.
The Tanzanian government has in fact compensated return migrants by 
assisting them to find land in various resettlement schemes and by various 
schemes of price support. The approach 'represents a promising approach 
to problems of urban unemployment. It will unambiguously benefit the 
economy as a whole but some form of adequate compensation will have to be 
given to the rural sector as a whole if it is not to be made worse off by 
the policy', (Harris and Todaro, 1968, p. 30).
(x) Informal Sector Development
One of the most interesting and illuminating features of the ILO
Report (1972) is its discussion of the 'informal' sector. The Report
repeatedly underscores that the informal sector does not consist of casual
and relatively unproductive employment and that it can make a significant
contribution to employment problems in both the urban and rural areas if
6 7positively encouraged by the government. Current policies are particularly 
negative with regard to the sector and experimentation in this Chapter 
has suggested a need for revision of government attitudes.
For the urban informal sector policies for the demolition of squatter 
settlements and licencing of commercial trade have been particularly punitive 
and have only tended to result in greater hardship, poverty and unemployment.
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67. For a more detailed insight into the growth and potential contribution 
of the sector in Kenya and its economically productive activities refer to 
King (1974).
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Policies designed to encourage the development of the sector recommended 
by the Report include:
a) No further slum demolition for its own sake.
b) Complete revision of the system of trade and commercial 
licencing with elimination of licencing for operations 
not involving health standards.
c) An increase in Government purchases from the sector and 
encouragement of private contracts with firms within the 
modern sector, e.g., the sector's production of rural 
implements should be encouraged and supported by research.
d) An encouragement of informal sector production of agricul­
tural implements.
e) Some relaxation of requirements for standardisation 
and quality.
Nevertheless, in terms of the model, a note of caution is necessary.
If it is assumed that increased informal sector employment and income
actually raise incentive to migrate by affecting perceived and actual levels
of urban income, it is also conceivable that development of the sector may
68worsen urban unemployment problems in the long run. Encouragement of 
the sector, whilst having a significant role to play in the alleviation of 
urban unemployment will have to cautious and carefully planned. However, 
it is also arguable that growth of the sector through positive encouragement 
will tend to lower the overall average urban income, with the modern sector 
declining in relative importance. If the urban 'expected' income 
considered by the prospective migrant is some weighted average of informal 
sector income and modern sector income, then incentive to migrate resulting 
from increased informal sector employment opportunities may be compensated 
for by a reducation in average expected earnings in the urban sector as a 
whole.
For the rural informal sector, any positive encouragement will tend 
to reduce incentive to migrate by improvement of rural living standards
68. This is analogous to long term increases in y in the modern sector 
without a simultaneous reduction in the rural-urban income differential.
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and by reduction of perceived and actual rural-urban income differentials.
It has not been possible to elaborate on all policy alternatives 
but merely to outline the basic issues involved. The overriding con­
clusion however, is that an immediate attempt to reduce the threat of 
serious employment problems in both the rural and urban areas is 
necessary and that the effort will require the use of a wide range of 
policy alternatives each contributing, in part, to an alleviation of 
the problem.
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CHAPTER 5
SUMMARY AND CONCLUSIONS
The purpose of this study has been to design a simulation model to 
trace movements in net rural-urban migration in Kenya over time. The 
model developed is an adapted version of the Todaro model which relates 
the rate of net migration to the discounted real rural-urban income 
differential and the probability of a migrant obtaining employment in the 
urban modern sector. As such, emphasis is placed upon economic forces in 
the decision to migrate but particular difficulties occur in estimation 
of the appropriate income differential, definition of the size of the urban 
informal sector (which influences the migrants assumed estimate of the 
probability of obtaining employment) and selection of the relevant time 
horizon and discount rate to be used in analysis.
A detailed review of the literature prior to validation suggested the 
first minor adaptation to the Todaro model, that being a re-specification 
of the migration rate in terms of the sending (not the receiving) workforce.
In addition, a simple growth rate identity was incorporated into the model 
to trace changes in the actual growth rate of the total, rural and urban 
workforce through time. The model was then synthesised in the form of a 
flow chart and programmed for simulation using FORTRAN language. Validation 
itself involved three basic tests - firstly, a test to assess the predictive 
capacity of the model against historical data for the period 1962-69; secondly, 
a test to assess the structural soundness of the model by sensitivity 
analysis and thirdly, long term projections were used to ensure that data 
generated coincided with the Todaro equilibrium condition.
Initial tests with the adapted model against historical data were 
unsatisfactory and suggested further modifications to dampen migration 
response to movements in the key variables, Yu, Yr and 6. A simple lagged 
response formula improved results considerably with simulated output data
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corresponding closely to available recorded data for 1969 and with output 
for the interim years (1963-69) conforming to a priori expectations of 
the period. Further tests for sensitivity using this version of the model 
proved satisfactory and long term projections coincided with the Todaro 
equilibrium condition, so that the model was assumed valid and exper- 
mentation justified.
The overriding conclusion of experimentation was that Kenya, in the 
near future, with its present exceptionally high population growth rate, 
faces serious rural and urban employment problems. Population pressure 
in the rural areas, with limited available land resources for agricultural 
expansion, threatens to reduce the rate of increase of rural income over 
time, and this, coupled with continued growth of urban modern sector income 
will inevitably result in an acceleration of migration through time, 
transferring (in part) a serious rural employment problem to the urban areas. 
Attempts to lower the birth rate however, will have significant short and 
long run effects on the rural employment problem and by contributing 
positively to rural income will reduce incentive to migrate and alleviate 
the unemployment problem in the cities. There must therefore be an immediate 
and concerted effort to lower the fertility rate in Kenya if the situation 
is not to deteriorate to very serious proportions indeed.
But the emphasis cannot be on population control policy alone; other 
policies must be co-ordinated in an overall attempt to reduce the income 
differential and the incentive to migrate if any real impact is to be made 
on the unemployment problem at all. For the rural sector, such policies 
include a clearly defined extension strategy directed principally at the 
small farmer, resettlement and land redistribution schemes, rural works 
programmes, improvement of amenities and marketing facilities and a 
carefully planned price policy for agricultural products, For the urban 
modern sector, there must be an emphasis on wage restraint. Kenya has a 
strong, well organised trade union movement so that scope for wage restraint
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by negotiation may be limited, but other measures such as a disproportionate 
tax on urban income could be used to lower the real income disparity and 
funds so generated, channelled into rural sector development and income 
support. The relationship between urban modern sector wages and job creation 
should also be recognised since an acceleration in the rate of growth of 
income is likely to result in a reduced rate in growth of jobs. The choice 
may be between a highly mechanised urban industrial economy characterised 
by a small elite and highly productive labour force and increased urban 
unemployment problems or a less mechanised, more labour intensive economy 
with a less skilled and less productive labour force but with reduced 
unemployment problems. However, policies which operate solely on urban 
labour demand are not likely to be of much assistance in reducing urban 
unemployment since according to the model they may also encourage migration 
and lower the employment ratio.
The urban informal sector can no longer be regarded in such a negative 
way, It has a strong positive contribution to make to the Kenyan economy, 
and, if encouraged correctly will contribute significantly to the alleviation 
of urban unemployment problems.
Through the very limited range of possibilities examined, experimentation 
demonstrated the potential usefulness of the Todaro model, and of the 
simulation technique, in the study of rural-urban migration problems in Kenya. 
At the same time, it raised certain issues which suggested further refinement 
and alteration of the model,
First, Todaro’s assumption that growth of the informal sector, ceteris 
paribus, acts as a deterrant to migration is certainly open to question 
since it is conceivable that growth of the sector may actually encourage 
migration by opening up further opportunities for employment within the 
urban area at incomes above those obtainable in the rural areas, Any 
adaptation of the model to include this hypothesis would require quite a 
radical revision of the Todaro model particularly with regard to the definition
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of 'expected urban income' and the probability of a migrant obtaining 
urban employment. Furthermore, it seems wrong to assume that absorption 
into the informal sector is synonomous with unemployment or that all persons 
within the sector aspire to modern sector employment (Godfrey, 1974). It is 
suggested therefore, that the model be modified by inclusion of an 'expected' 
informal sector income variable which would influence the prospective migrant's 
decision to leave the rural area. For example, discounted 'expected' 
urban income in period ’t ' could be re-defined as follows:
Vu (t)
YV )  • * Yu(t') ■ »»(to
1 1 -1t’=t (1+r)
- C
where Yi( ,. represents urban informal sector average income in period t'
and 'p?, Yu, r, C,H, t and t' are as defined in Chapter 2.
Secondly, the relationship between y and Yu is not as independent 
as implied by the model and even Harris and Todaro (1969) recognise a close 
relationship between the two variables. A further modification of the 
model which takes explicit account of this relationship either for total 
private industry and commerce or separately for sub-sectors of the economy, 
is therefore suggested. Apart from its greater theoretical plausibility, 
such an adaptation would permit closer examination of the relationship 
between employment ratios and wage restraint in the urban modern sector 
economy and would be particularly useful in policy formulation.
Thirdly, the model as it stands is dynamic but deterministic and this 
limits its use as a predictive simualtion model. This may or may not be 
undesirable depending on the purposes of the simulation study but stochastic 
adaptation, particularly in the case of rural income, would improve the 
predictive capacity of the model and highlight the potential impact of rural 
income variations on the endogenous variables of the mode. Furthermore, the
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estimate of the current appropriate value for Yr could be based on a weighted 
average of previous random values generated for the variable since a 
prospective migrant is likely to be influenced by past variations in the 
level of rural income in his decision to migrate.
The urban employment problem in Kenya has already reached serious 
proportions compounded by the fact that rural-urban migration research 
appears only to be in its infancy with the process and net effects of 
migration not adequately understood. The Todaro model represents a 
significant step in the right direction since it makes possible the rigorous 
investigation of the quantitative importance of different factors influencing 
overall rates of migration and provides a useful guideline for future 
research in Kenya in this field. Research, in particular, is needed on 
the measurement of the rural-urban income differential and the elasticity 
of migration with respect to urban modern sector wage rates, informal sector 
income and employment opportunities and urban unemployment levels. 
Furthermore, the relationship between migration and education requires 
clarification, particularly with the number of school leavers in Kenya 
increasing rapidly.
Because migration is selective with respect to education, 
research on migration needs to be linked with research 
on education for policy analysis. In particular, the low 
returns to education in rural areas which have been 
observed as a byproduct of migration research has 
implications for restructuring the present education 
system (Byerlee, 1972, p. 22).
Finally, research at the micro level in rural areas is needed to determine 
whether or not perceived income and employment levels are more important 
than actual levels and whether or not such factors as urban clan contacts, 
rural income variability, ethnic grouping and non-economic rural ties have 
significant influence on the rate of net rural-urban migration. The general 
concensus of opinion is that economic factors are most important in the 
decision to migrate but there still appears to be some doubt as to whether 
these are the only important factors (Godfrey, 1973, p. 75).
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The model developed is simplistic but has demonstrated a faculty for 
historical analysis of migration and employment in Kenya and a structural 
soundness with regard to sensitivity analysis. It provides a useful 
framework for simulation of net rural-urban migration in Kenya but various 
deficiencies exist and adaptations have been suggested which should improve 
both its theoretical plausibility and its predictive capacity. From the 
author’s point of view the study has been invaluable in providing some 
insight into the technique of simulation and some of the broad issues of 
economic development in the less developed countries, particularly in Africa.
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APPENDIX A3.1
KENYA RURAL AND URBAN EDUCATION STATISTICS'
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1962 1969
Enrolments:
Total Secondary School 26,000 115,000
Total Teachers College and Higher 
Education 4,000 8,200
Rural Secondary 5,000 70,200
Rural Tertiary 1,000 2,100
Total Rural Secondary and 
Tertiary 6,000 72,300
Urban Secondary 21,000 44,800
Urban Tertiary 3,000 6,200
Total Urban Secondary and 
Tertiary 24,000 51,000
Sources: Kenya Ministry of Education, Annual Report, 1961-3, 1970.
Kenya Statistical Abstract, 1972.
Note: t Devivations of education statistics for rural and urban areas
required several simplifying assumptions due to the lack of precise 
data on breakdown of enrolments by each area. The assumptions were 
that:
(i) In 1962 the rural secondary enrolment comprised 50 per cent
of 10,000 Africans enrolled in secondary schools in that year 
(refer Annual Report, 1963) and the urban secondary enrolment 
comprised the remainder of secondary students in Kenya.
(ii) In 1962 and 1969 the rural tertiary enrolment comprised 25 per
cent of the total and the urban tertiary enrolment the remaining 
75 per cent of students.
(iii) In 1969 the urban secondary enrolment comprised all secondary 
students in the municipalities of Mombassa, Thika, Kisumu,
Nakuru and Nairobi (refer Annual Report, 1970, Table 18) and 
the rural enrolment comprised the remainder.
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APPENDIX A3.2
WAGE BILL AND EMPLOYMENT STATISTICS FOR 
AFRICANS EMPLOYED IN PRIVATE INDUSTRY AND 
COMMERCE AND THE GOVERNMENT SECTOR (1962-1969)
Year
Total wage 
bill 
(EKM)
Total number*  
employed 
('000's)
Average
wage
(EK)
1962 32.4 318.25 101.8
1963 35.8 304.60 117.5
1964 49.8 322.20 154.6
1965 55.9 327.10 170.9
1966 67.4 342.00 197.0
1967 73.7 373.40 197.4
1968 83.4 383.60 217.4
1969 91.3 405.00 225.0
Source: Kenya Statistical Abstract (1972), Tables 188(a), 188(b), 198.
* Figures for numbers employed in 1962 and 1963 are adjusted upwards by 13.5 per 
cent due to poorer coverage in those years (Cf. Ghai (1968), p. 31).
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APPENDIX A3.3
KENYA POPULATION AND WORKFORCE STATISTICS 
BY MAIN TOWNS (1962 and 1969)
19 6 2 1 9  6 9
TOWN
Total 
male $ 
female 
adults
Male 
work-,
Iforce
Female
work­
force* 
Total 
male $ 
female 
adults
Male
work-. Tforce
Female
work­
force*
Nairobi 170194 104315 27175 325379 201046 51188
Mombasa 114206 65275 20675 181440 107220 30860
Nakuru 22064 13612 3764 38680 14871 4683
Kisumu 13866 8074 2415 18893 11050 3267
Eldoret 11757 6869 1915 10154 5987 1732
Thika 8534 5202 1376 15715 7359 1860
Nyere 5138 3188 802 6716 4142 1060
Meru 2797 1467 300 2903 1843 433
Kericho 4677 2849 755 6136 3738 991
Kitale 5295 3005 959 6317 3699 1090
T. Falls 3025 1899 507 4108 2345 737
Naivasha 2681 1487 502 3965 2346 673
Machakos 2908 1860 428 9253 2417 678
Nanyuki 6634 4130 1029 6363 3460 1224
Athi R. 3740 2655 425 4051 2098 447
Kisii 3113 2189 364 3792 2374 581
Maiindi 3787 203 426 6630 3649 1255
Embu 3340 1981 565 2521 1602 375
F. Hall 3718 2521 479 3066 1794 530
Voi 1598 982 254 3158 1917 513
Molo 1641 954 286 2155 1165 418
Kakamega 2402 1446 396 3578 2054 585
Kitui 1568 923 268 1962 1204 312
Kiambu 1702 1147 469 1859 1126 303
Magadi 1486 937 225 1204 650 234
Gilgil 4247 2844 564 2392 1387 419
Kikifi 1260 614 276 1474 758 304
Elburgon 1493 805 291 2585 1502 546
Kaj aido 1413 943 189 971 601 167
Isiolo 3199 1788 592 4770 2541 942
Lamu 3567 1614 841 5529 2422 1023
Londiani 1655 909 314 1382 685 291
Eldana R. 1787 679 259 1423 727 296
Marsabit 1417 813 252 3867 2056 766
Totals 421090 322416 514534
Sources:Kenya Population Census (1962, 1969).
t The male workforce is assumed to be 95 per cent of the total male adults.
* The female workforce is assumed to be 45 per cent of the total female 
adults.
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APPENDIX B.l
C---- A PROGRAM FOR THE TODARO MIGRATION MODEL
COMMON IEND.PPP(100,4,10), IWR 
READ(5,20)MP
READ(5,20)J11,J12,J21,J22,J31,J32,J41,J42,J51,J52
20 FORMAT(4012)
C---- IEND IS NUMBER OF PERIODS, H TIME HORIZON,Q DISCOUNT INTERVAL
READ(5,1)IEND,HQ,Q
1 FORMAT(12,F5.1,F5.2)
READ(5,2)FK,D,BETA,PMIGO,ALAG,C
2 FORMAT(4F8.5,2F3.0)
READ(5,3)DND,AND,SND
3 FORMAT(3F8.0)
WRITE (3,8)IEND,HQ,Q,FK,D,BETA,DN,AN,SN,C,PMIG,ALAG 
8 FORMAT('01END ',I10/'0HQ ',FI0.2/’0Q ',F10.2/
*'OFK ’ ,F10.2/ ' OD ’,F10.4/'OBETA ’,F10.3/
*'ODN ',FI 0.2/ 'OAN ',F10.2/’OSN \F10.2/’OC ',F10.2/
*'OPMIG ',F10.3/’OALAG ’,F10.2)
WRITE(3,9)
9 FORMAT( ' 1' )
IWR=2
DO 15 1=1,100 
DO 15 J=1,2 
DO 15 K=1,10 
PPP(I,J,F)=0.0 
15 CONTINUE 
CALL RESET 
J4=l
DO 999 J1=J11,J12 
DO 999 J2=J21,J22 
DO 999 J3=J31,J32 
DO 999 J5=J51,J52 
WRITE(6,21)J1,J2,J3,J4,J5
21 FORMAT(’1' 1013 *^**********************************^
WRITE(3,10)
10 FORMAT('O',IX,'TIME",IX,’TOTAL',4X,’RURAL',5X,’URBAN’,4X,
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*’EMPLOYED',IX,'INFORMAL’,1X,'MIGRANTS',3X,'RATIO',3X,
*'RATE',4X,'GPT',5X,'GPA',3X,'GPN')
IT=0
DN-DNO
AN=AN0
SN=SN0
PMIG-PMIGO
DO 4 L-1,1END
IT-IT+1
C YU IS URBAN INCOME, YR IS RURAL INCOME, GAMMA IS JOB CREATION,
C ROE IS PERCEIVED JOB CREATION,DELTA IS NATURAL GROWTH RURAL WF. 
UY0=PPP(IT,J1,1)
IF(YUO.LT.2.0)YU+YU*YU0 
IF(YUO.GE.2.0)YU=YU0 
YRO=PPP(IT,J2,2)
IF(YRO.LT.2.0)YR=YR*YR0 
IF(YRO.GE.2.0)YR=YR0 
GAMMA=PPP(IT,J3,3)
ROE=PPP(IT,J4,4)
DELTA=PPP(IT,J5,5)
TT=Q
TOTAL=SN+AN
C INITIALISE EXPECTED INCOMES AT ZERO, EMPLOYMENT PROB AT ZERO 
VU=0.0 
VR=0.0 
P=0.0
C SELECT=PROBABILITY OF INITIAL SELECTION 
SELECT=1.0
ANUM=((DN*((1.0+GAMMA)**Q))-DN)
IF(ROE.GT.GAMMA)ANUM=((DN*((1.O+ROE)**Q) )-DN 
DENOM=SN-DN
IF(ANUM.LT.DENOM)SELECT=ANUM/DENOM 
IF(SELECT.LT.0.0)SELECT=0.0 
5 P=P+(1.0-P)*SELECT
VU=VU+((P*Q)YU)/((1.0+0.D)**(TT-Q))
VR=VR+(Q*YR)/((1.0+D)**(TT-Q))
TT=TT+Q
C THIS LOOP FOR ALL PERIODS IN TIME HORIZON (H*Q)
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IF)TT.LE.HQ)GO TO 5
vu=vu-c
C ALPHA=% DIFFERENTIAL,FMIG=MIGRATION RATE,
ALPHA=(VU-VR)/VR
C SN=TOTAL WORKFORCE,DN=TOTAL EMPLOYED, TRAD=TRADITIONAL SECTOR 
C E=EMPLOYMENT RATION,AN=RURAL WKFORCE,TOTAL=WKFORCE,
C GPT,GPA,GPS ARE ACTUAL WKFORCE GROWTH RATES FOR TOTAL,RURAL,URBAN 
FMIG=FK*ALPHA
IF(FMIG.LT.0.0)FMIG=FMIG*(SN/AN)
AMIG=PMIG+(FMIG-PMIG)/ALAG)
IF(AMIG.GE.0.0)GO TO 12 
TMIG=AMIG*SN
GPT=((DELTA*AN)+ (BETA*SN))/TOTAL
GPN-BETA+AMIG
GPA=DELTA-((AMIG*SN)/AN)
SN=(SN*(1.0+BETA))+AMIG*SN)
DN=DN*(1.0+GAMMA)
AN=(AN*(1.0+DELTA))-(AMIG*SN)
GO TO 13
12 GPT=(DELTA*AN)+(BETA*SN))/TOTAL 
GPA=DELTA-AMIG
GPN=BETA+(AMIG*AN)/SN)
IMIG=AMIG*AN
SN=(SN*(1.0+BETA))+AMIG*AN 
AN=(AN*(1.0+DELTA))-(AMIG*AN)
DN=DN8(1.0+GAMMA)
13 TRAD=SN-DN 
E=DN/SN 
TOTAL=SN+AN 
PMIG=AMIG
IF(MOD(IT,MP).NE.O)GO TO 4
WRITE(3,6)IT,TOTAL,AN,SN,DN,TRAD,TMIG,E,AMIG,GPT,GPA,GPN 
6 FORMAT('0',14,6F9.0,F9.4,F7.4,F8.4,F7.4,F6.4)
4 CONTINUE 
999 CONTINUE 
STOP
END
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SUBROUTINE RESET
COMMON IEND,PPP(100,4,10),IWR
DIMENSION IH(3,12),VAL(30),ZP(100)
1111 FORMAT(»1')
1 FORMAT(712,6F10.0)
4 FORMAT('OV/lOX,'END OF PARAMETER CHANGES'/' ',
112 (' ********** » ^
2000 FORMAT(14X,6F10.0)
C INITIALIZE REPORTING ARRAY FOR VARIABLE PARAMETER CHANGES 
IFEND=100
1005 DO 1010 1=1,3 
DO 1010 J=1,12 
1010 IH(I,J)=0 
IP=0
C READ NEXT CHANGE CARD
5 READ(5,1)IR,ICS,ICL,ICT,IY1,IY2,IRV,(VAL(L),L=1,6)
IF(IR.EQ.00)CALL PRESZ($1099,IH,IP)
IF(IR.EQ.88)CALL PRESZ($5,IH,IP)
IF((ICT-5)*(ICT-9))8,7,7 
8 IF(IY2.EQ.0)GO TO 7 
IDF=IY2-IYl-5 
IF (IDF . LE. 0) GO TO 7 
IDF=IYl+6
READ(5,2000)(VAL(L),L=IDF,IY2)
7 IF(IY2.EQ.0)IY2=IFEND 
IF(ICL.EQ.0)ICL=ICS 
IF(ICL.EQ.ICS)GO TO 6 
ID=IP+(ICL-ICS)+1 
IF(ID.GT.1))CALL PRESZ(§6,IH,IP)
6 DO 1090 IC=ICS,ICL
C CHECK IF CHANGE IS ALREADY SET UP FOR PRESZ 
IF(IP.EQ.0)GO TO 60 
DO 50 IPC=1,1P
IR(IR.EQ.IH(1,IPC).AND.IC.EQ.IH(2,IPC))GO TO 65 
50 CONTINUE 
60 IP=IP+1
IH(1,IP)=IR 
IH(2,IP)=IC
65 IF (ICT.GT.0)GO TO 70
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IH(3,IP)=1 
GO TO 1020
70 IF(ICT.LT.6)GO TO 200 
IF(ICT.GT.8)GO TO 1200 
C SERIES OF NEW VALUES SET UP 
L=1
100 FAC=VAL(L)
IF(ABS(FAC).LT.0.000001)GO TO 110
IF(ICT.EQ.6)PPP(IY1,IR,IC)=FAC
IF (ICT. EQ. 7) PPP (IY1, IR, IC) =PPP (IY1, IR, IC) +FAC
IF(ICT.EQ.8)PPP(IY1,IR,IC)=PPP(IY1,IR,IC)*FAC
L=L+1
IY1=IY1+1
IF(IY1.LE.IEND)GO TO 100 
110 ICT=ICT-5
VAL(1)=VAL(L-1)
DO 120 L=2,30 
120 VAL(L)=0.0 
IY1-IY1-1
C LF IS LIMIT FLAG 
200 LF=0
DO 999 1=IY1,IY2 
IF(LF.EQ.1)GO TO 950 
J=I-1
IF(J.EQ.O)J=1 
K=1
HUB=0.0
IF(ICT.GT.3)K=J
IF(ICT.EQ.3.OR.ICT.EQ.5)HUB=1.0 
GO TO (10,20,30,20,30),ICT 
10 PPP(I,IR,IC)=VAL(1)
GO TO 999
20 PPP(I,IR,IC)=PPP(K,IR,IC)+VAL(1)
GO TO 900
30 PPP (I,IR,IC)=PPP(K,IR,IC)*VAL(1)
900 IF(ABS(VAL(2)).LT.0.0000001)GO TO 999
IF(VAL(1).GT.HUB.AND.PPP(I,IR,IC).LT.VAL(2))GO TO 999 
IF(VAL(1).LT.HUB.AND.PPP(I,IR,IC).GT.VAL(2))GO TO 999 
LF = 1
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950 PPP*I,IR,IC)=VAL(2)
999 CONTINUE
998 IF*IY2.EQ.IFEND.OR.IRV.EQ.1)GO TO 1020 
C COMPLETE RESETS TO IEND
II=IY2+1
DO 1000 1=II,IEND 
1000 PPP(I,IE,IC)=PPP*IY2,IR,IC)
GO TO 1020 
C THE 8+ BRANCH
1200 ICTl=ICT-8
GOTO (1201,1300,1350),ICT1 
C TRANSFORM COLUMN BY A NO. OF YEARS
1201 DO 1220 IY=1,IFEND 
1220 ZP(IY)=PPP(IY,IR,IC)
D01230 IY=IY1,IY2 
IY3=IY+IRV
IF((IY3-0)*(IY3-IEND))1225,1235,1235 
1225 ZP(IY)=PPP(IY3,IR,IC)
1235 IF(IY3.LE.0)ZP(IY)=PPP(1,IR,IC)
IF(IY3.GE.IEND)ZP(IY)=PPP (IEND,IR, IC)
1230 CONTINUE
DO 1240 IY=1,IFEND 
1240 PPP(IY,IR,IC)=ZP(IY)
GO TO 1020
C TAKE COLUMN FROM ANOTHER 
1300 IRO=VAL(1)
ICO=VAL(2)
DO 1210 IY=IY1,IY2 
1310 PPP(IY,IR,IC_=PPP(IY,IR0,IC0)
GO TO 1020
C ADOPT A GIVEN YEAR'S VALUE FOR LISTED YEARS 
1350 IYA=VAL(1)
DO 1360 IY=IY1,IY2 
1360 PPP(IY,IR,IC)=PPP(IYA,IR,IC)
GO TO 998
C PRESENT CHANGES MADE
1020 IF(IP.EQ.1))CALL PRESZ(£1030,IH,IP)
1030 CONTINUE
1090 CONTINUE
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GO TO 5
1099 IF(IWR.LE.1)RETURN 
WRITE(6,4)
WRITE(6,1111)
RETURN
END
SUBROUTINE PRESZ(*,IH,LIM)
COMMON IEND,PPP(100,4,10),IWR 
DIMENSION IH(3,12),OP(100,12)
1 FORMAT(12(13,12))
2 FORMAT(1H1,' YEAR',12(3X,'(',12,':',12,')'))
3 FORMAT(1H ,14,IX,12F10.5)
4 FORMAT('0')
5 FORMAT('0 *** THE ABOVE PARAMETERS ARE TAKEN DIRECTLY'/
1' FROM THE INPUT FILE')
IF(LIM.EQ.O.OR.IWR.LE.1)RETURN 1 
DO 80 1=1,LIM 
IR=IH(1,1)
IC=IH(2,1)
DO 80 IY=1,IEND 
80 OP(IY,I)=PPP(IY,IR,IC)
WRITE(6,2)(IH(1,I),IH(2,1),1=1,LIM 
WRITE (6,4)
IYR=0
DO 100 IY=1,IEND 
IYR=IYR+1
100 WRITE(6,3)IY,(OP(IY,I),1=1,LIM 
C CHECK IF DISPLAY OF UNCHANGED PARAMETERS HAS BEEN WRITTEN 
IDL=0
DO 160 J=1,LIM 
IF(IH(3,J).GT.0)IDL=1 
160 CONTINUE
IF(ICL.GT.0)WRITE(6,5)
200 DO 210 1=1,3
DO 210 J=1,12 
210 IH(I,J)=0 
LIM=0
RETURN 1 
END
